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Department of Co-Operative Research,

FIRST ANNUAL STATEMENT.

To Co-operating Members:

In several circulars and advertisements the statement has

been made that the Courtis Standard Tests would be sold at

cost to those who would contribute their results for the com-

mon good. I am accordingly sending you herewith a state-

ment of the receipts and expenditures during the past year

in proof that the promise has been fulfilled. I am taking

this occasion, also, to review the work of the past year and

to outline the work for the year that is just beginning.

1911-1912.

The past year has been marked by a very general increase

in the interest in measurement in education. The many arti-

cles in the educational magazines, the discussions at the St.

Louis meetings, and the increasing transfer of ideals of

efficiency from industrial to social activities, have all helped

arouse schoolmen to a new view of their work. Tests in

arithmetic have received their share of the attention, and

nearly two hundred inquiries have been received from all

parts of the country. The number of tests used during the

year was 75,000 copies.

Returns from the work of the previous year were very slow

in coming in. By the end of the summer, 1911, however,

a sufficient number of individual scores had been received

to warrant tabulations being made, and standard scores were

selected and sent to contributors. These were subsequently

published. The products of the tabulations were not limited

to standard scores, but in the pressure resulting from

the attempt to take advantage of the many opportuni-

ties for further work, there has been no time for publication.

I have devoted my efforts, aside from my regular work, mainly
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to testing out certain conclusions in the classes under my
control, to placing tests for measurement of growths, and of

changes during vacation, and to a study of “reasoning” in

arithmetic. About the 1st of January, 1912, changes in my
regular work made it possible to give more time to the

testing, and at about the same time came the possibility of

an extensive investigation of conditions in arithmetic in the

New York City schools for the Committee on School Inquiry.

As many of the conclusions I had reached were radical, and

as the data upon which they were based were gathered by

many investigators so that the reliability of the results was
open to criticism, I decided that I could make no better re-

turn to you and to the others who have been assisting me
than to carry through under conditions of rigid uniformity a

test of so large a system as that of New York City.

An investigation of school work from the outside is an

expensive undertaking, and to bring the cost within the funds

at the disposal of the Committee it was necessary for me to

consent to the tests being printed in New York City and to

contribute my time. This I was glad to do in our mutual

interests, and the work has been brought to a successful con-

clusion. I have spent thirteen weeks in New York City, and

have tested 33,350 children in 903 classes. Work on the re-

port has taken several weeks additional time. But I am able,

as my return for your co-operation, to refer you to the New
York report for a complete account of the principles under-

lying the tests and the testing, for the confirmation of the

standard scores, for many illustrations of the use of the same

in both teaching and administration, and for many tabulations

showing the relations between the fundamental abilities. If

I can secure a sufficient number of copies of my report, I

shall send one to you. If not, I shall circulate such copies as

I am able to get among those who will write me of their

interest and promise to forward promptly the copy sent them

to the next person on the list. At any rate the New York

report more than covers the tabulations promised, and in it

I feel that I have discharged my obligations to you. I shall

greatly appreciate your comments on the findings of the

report in the light of the results in your own school.
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1912 -1913 .

The experiences of a year ago are being repeated this year

:

the returns are coming in very slowly. Now the success of

any co-operative venture is absolutely dependent upon the

discharge of his obligations by each member of the co-operat-

ing group. If you will study the statement at the end of

this letter, you will realize that the cash outlay represents

but a small part of the real cost. The time that I give to

the work fully balances that which I know you have to give,

and I think you will agree with me that I am entitled to my
return just as you are to yours. The New York work has

proved that co-operative experimental work yields reliable

data, and I believe that there are many investigations of

value that we can work out together, if only each member
will recognize the force of the co-operative obligation. Will

you please give this phase of the work your serious consid-.

eration? Make sure you have sent in the records asked for.

Let me know what further investigations will interest you.

The results so far obtained emphasize the necessity for

administering adequately to the measured needs of the indi-

vidual. In fact, this is the supreme problem in education. In

order to do this intelligently it is essential that we have some
knowledge of standard growths as well as of standard scores.

I have at present several thousand records of half-year

growths, and a few of yearly growths. I must have many
more before standards can be set. Accordingly, during 1912-

13, I shall sell the tests at cost to those who will co-operate

in securing such measurements. Several superintendents

are planning to give the tests three times during the year,

—

September, midyear, and June. Will you not join us in that

work?

The most important possibility of standard tests is that

of control experiments to determine efficient methods of work.

For my own classes I shall use a special series of practice

exercises, based upon the standard scores, that will enable the

teacher of a large class to give each child in the class just

the drill it needs. These will be published by the World
Book Company, but if you will arrange to give the tests to
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enough children at the beginning of the year to form two

equal groups, and will use the practice exercises according to

directions with one of the groups only, giving a second test

at the end of the term, I can arrange to have the series of

exercises sold to you at cost. The comparisons of the growths

of the two groups at the end of the term will give us a

measure of the efficiency of the method. Further, a compari-

son of such results from city to city will show how far the

effects are general and not caused by purely local conditions,

as the unusual ability of one of the teachers.

The practice series mentioned represents the only solution

of the problem of individual instruction that I can devise.

Others, however, may be able to invent other and better

methods. I am willing to sell the tests at cost to anyone that

will measure in similar fashion the effects of any special meth-

od and contribute his results for the benefit of all. There are

many problems of method whose effects should be measured.

For instance, is it better to develop speed before accuracy,

or vice versa, or both together. What is the effect of drill

in mental arithmetic? What about your own ideas in re-

gard to the organization of arithmetic? For any comparative

measurements of this character, I will gladly furnish the tests

at cost and any assistance I can render. It is time we stop-

ped guessing, and found out a few facts.

I had hoped to have ready for trial this fall standard tests

in other subjects, but the New York work has taken the time

I had to devote to the preparation of the forms. I shall,

therefore, have to defer that undertaking until later. My own
plans for work in handwriting, spelling, punctuation, and

composition have taken definite shape, based upon preliminary

experiments, but I shall be very glad to have any suggestions

that may occur to you.

On the other hand, I do not feel that manv of vou are get-

ting from me all the help you might. I have a series of

charts and lantern slides, covering certain of the results that

are available upon sufficient notice for teachers’ meetings, etc.

I should, of course, expect you to pay the transportation

charges. I am ready at any time to give you the benefit of

any information I may have bearing on your particular prob-
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lems. Why not find out, both what you have to contribute,

and what assistance you are able to get on such a co-operative

basis?

In bringing this s:atement to a close, a word of caution

is necessary. Testing work on any scale is no light under-

taking. For best results careful plans must be made, the

teachers thoroughly prepared and trained, and the results

reported back to the teachers again that fhey may benefit

bv the information gained. On the other hand, no other

form of administrative and supervisory activitv will yield

equal results in arousing teachers to a live constructive inter-

est in their work, while the results alreadv obtained make it

certain that efficiency in education will be attained onlv when
for “guessing” is substituted the certain knowledge derived

from scientific measurement.

S. A. COURTIS.

Detroit, Sept. 10, 1912.



RECEIPTS AND EXPENDITURES.

1911-1912.

During the year, the testing work has grown from a per-

sonal, “spare hour” activity to the dimensions of a small
business. At first no systematic account of expenditures was
kept, but the items given in the account below represent
those for which receipted bills can be shown. On the other
hand, the necessary correspondence and records in regard to

orders has made it possible to determine the exact amount
of the receipts. Arrangements have been completed for accu-
rate accounting hereafter.

Expenditures, Aug., 1911, to Aug., 1912.

Cuts, plates, and printing $908.22
Express on shipments 30.40

Advertising 80.47

Stationery, postage, etc. (estimated) 50.00

Total amount expended $1,069.09

Receipts.

From sale of 43,000 copies Courtis Standard Tests
with necessary Folders, Record Sheets, etc $ 951.55

Excess of Expenditures over Receipts $ 117.54

To balance this there are:

Bills due and unpaid $ 26.01

Tests and supplies (not over) 100.00

$126.01

The value of plates and cuts, not prepared this year, is not

included in the above, as the heavy expense of first prepara-

tion was met the first two years.

The total number of tests used during the year was 76,000

—the 43,000 mentioned above, and 33,000 printed in New
York City by the Committee on School Inquiry.

The total number of orders was 63 ; of inquiries this year,

about 170 from thirty-four states and several foreign coun-
tries.

The number of individual records on hand available for

data bearing on standard scores, and other problems covered
by the tests, approximately 40,000.

No account was kept of the number of letters written, nor

of the hours spent on correspondence and tabulations.



THE COMPARATIVE TEST AS AN EDUCATIONAL
RULER .

1

In the evolution of our civilization, one form of human
activity after another has been subjected to exact measure-

ment and made to yield its quota of natural law. In the

nature of things simple activities dealing with familiar objects

were the first to feel the influence of this analytical phase

of mental activity, and that tribe or race that does not have

its system of counting for use in trade is very far down in

the scale of human progress. Mathematics, the mother of

sciences, was for many years the only science, but one by

one the superstitions and beliefs of man have been brought

under her rule, and today the sciences are many. Along with

the evolution of science has gone the development of a gen-

eral method, the basic activity of which is measurement.

Wherever man has been able to so control the conditions of

an experiment that a single cause is measured and its effects

under varying conditions exactly determined, that cause has

forever after been under man’s control.

The industrial progress and mechanical luxuries of the

present day bear eloquent witness to the conquests of the

sciences of the past. So will the sounder bodies and saner

living of the future bear witness to the victories of the sci-

ences of the present. For today the battle ground of science

is found in the complex activities of human life. Control of

plant and animal forms, hygiene and sanitation, intellectual

wholesomeness and social righteousness are all dependent

upon the successful outcome of experimental work now
under way.

Signs are not wanting that education, too, is to share in

the general advance. Experimental study of educational

problems is urged on every hand. Dogmatic, empirical state-

ments of personal belief no longer receive the unquestioning

acceptance accorded them in other days. Restlessness, discon-

tent with present results and methods, are rampant through-

1
{Reprinted from American Education, Sept., ign.)
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out the educational world. Courses in experimental educa-

tion, and in educational measurement, are offered in all the

large educational centers. The time is ripe for the scrutiny

of the old ideals from a new point of view ;
for the scientific

determination of essentials in both subject-matter and meth-

ods; for the reign of measurement in education.

Yet from one point of view measurement is no new thing

in education. Every examination is a measurement. Each
teacher is constantly measuring most carefully the progress

of his class. A moment’s consideration will show, however,

that the ordinary examination is as far from being a measure-

ment of teaching effort as alchemy was from chemistry.

Measurement in and of itself is no guarantee of the scientific

character of the results; it is the conditions under which the

measurements are made that are the determining factors.

And so completely do the conditions of testing work differ

from those of examinations that many teachers fail to appre-

ciate both the purposes and the results of the few real educa-

tional measurements that have been made.

Purpose is always a determining factor in both method and

procedure, and the writer hopes that every reader will try to

differentiate sharply the purpose of the ordinary examination

from that of the educational test. The one measures the indi-

vidual to determine the extent of knowledge possessed, or

the degree of development attained by that one individual;

the other also measures individuals, but for the purposes of

determining the extent of the knowledge imparted, or the

degree of development produced by the educational process

as a whole. The one is narrow, specific
;
the other broad and

general. The first aids in describing the individual, the

second in determining general principles, natural law. The
concrete illustrations given below will make the fundamental

nature of the difference clear, if the reader appreciates the

fact that there is a difference.

Scientific knowledge is impersonal. Natural laws are de-

rived from repeated measurements. The educational test,

therefore, must be of such a nature that it may be repeated

as often as desired, and that the results obtained may be

confirmed by other examiners working under the same con-
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ditions. The agitation in regard to, and the recent changes

in, methods of admission to colleges, make very plain how
little dependence either the preparatory schools, or the col-

leges, place in college entrance examinations,—at the present

the best standardized general examinations in the educational

world. The reason for this is the lack of educational units.

International commissions of the world’s best scientists after

years of labor evolve a standard meter. Governments spend

their millions to equip and maintain bureaus of weights and

measures. A length of two feet is twice one foot and twenty-

four times that of one inch. But no one knows how the

difficulty of spelling “rant,” for example, compares with that

of “rat” or “ran” ; how “separate” compares with “there,

their.” Each spelling test must, therefore, stand by itself.

Each day the teacher chooses the length of her spelling

measuring-stick anew. So in other subjects.

But while as yet there are few real educational units, edu-

cational measurements are a possibility. If any test is given

to several successive grades under identical conditions the

differences in the scores made by the various grades discloses

many facts not shown by an ordinary examination. Such a

comparative test is one of the best methods yet devised for

the study of certain educational problems. At the present

time many progressive teachers and superintendents are using

comparative tests in a critical study of their own work and

for the determination of the relative merits of different

methods.

The essential characteristics of comparative tests are four:

that they be given to several successive grades or groups;

that they be given to all grades under identical conditions;

that they contain enough material to keep all busy during

the whole time of the test ; and that, so far as our knowledge

goes, they be made of equal questions, or of questions of

whose relative difficulty something is known. In the nature

of* things comparative tests must for the present deal with

elemental abilities, but the work already completed gives

promise that the near future will see a marked development

of this most efficient tool.

Here and there in various educational journals many ac-
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counts of the use of comparative tests have appeared, but
the average teacher, unless sufficiently interested to collect

and compare the different articles, is not likely to appreciate

the significance of the movement. Accordingly, the writer

has attempted to present below illustrations of the different

uses of comparative tests. From lack of space only the

graphs of the results and some of the conclusions are given

;

for details the reader is referred to the original sources. But
if the present article makes clear the point of view and the

possibilities of the method, it will have accomplished its

purpose.
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Figure 1. Comparison of two schools in handwriting. Grade aver-

age. Scale at left refers to qualities by Thorndike’s Scale A. Curve A
from data in Table I, the Handwriting of School Children, G. M. Wil-

son, Elementary School Teacher, June, 1911. Curve B, from an unpub-

lished study in handwriting in the Detroit Home and Day School,

through the courtesy of Miss C. M. Dwight, head of English department.

Curve C, from test in the same school, of rate of copying figures. Scale

at right gives number of figures copied per minute.

One of the comparatively simple yet fundamental abilities

produced by school work is handwriting, an ability so simple

that most children do not have to “pass” in it. Thorndike’s

scales for the determination of merit in handwriting, the first

and best known attempt to evaluate educational units, make
possible a study of the development of this ability through a

school, and the comparison of school with school. In Figure



13

1 it will be noted that although the performance of one school

is considerably better than the other (in this case the com-

parison is not a fair one, for the conditions of the tests were

not the same in the two schools), the curves agree in their

general character. In each school the curves reach and hold

a certain maximum value; in each school, also, the period of

rapid growth ends at about the sixth grade, a little earlier in

one than in the other; in each school there are marked varia-

tions from grade to grade, and if the individual scores were

available, it would be seen that, in one school at least, the

range of variation was remarkably constant, the average

deviation being about 10 per cent, of the average. This appar-

ently means that the merit of a child’s handwriting is fixed

in the early grades; that while the exact level of ability

reached by any grade or child is dependent upon the training

it receives, the inherent capability of the child is the most

COURTIS STANDARD TESTS

SCORE — lh» •fficimuy «/ tbi mtv4 tekatl^at Ik*nMaf aiHltf o/

1

fa

Figure 2 . Record of a year’s work in an attempt to reach standard

scores in the multiplication tables. Scale at left gives the number of

combinations written in a minute. Curve A, standard scores. Curve B,

results of test at beginning of school, September, 1910. Curve C, Decem-
ber. Curve D, March. Curve E, June, 1911.
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important factor in determining its relative position in the

class. If these things are true, and Thorndike’s scales make
proof or disproof possible by exact control experiments, the

efficiency of any school’s instruction in handwriting could

easily be doubled by setting a standard degree of merit and
a standard growth for each grade. Curve C in the figure

shows the development through one of the schools of the

ability to copy figures, a measure of the rate of motor activity.

It again makes plain that the control of such motor ability,

closely akin to writing, is fixed at about the sixth or seventh

grade.

The idea of standard scores in fundamental abilities is a

fascinating one. At the beginning of the school year, 1910-

1911, the writer set for the classes under his control the

scores in the multiplication tables shown by Curve A in

Figure 2. At that time the actual abilities of the various

grades was that shown by Curve B.

By the Christmas vacation the scores had risen to C, but

the test before the spring vacation in March gave Curve D.

It will be noted that the seventh and eighth grades were

lower in March than in December. An investigation to dis-

cover the reason for this condition soon brought out the con-

fession that in these grades the special, experimental drill

work was being neglected in favor of the regular work. The
final scores in June at the close of school are shown at E.

Compare the growths of the seventh and eighth grades from

March to June with those of grades five and six.

There are several interesting features in this graph that

merit discussion. Notice the large growths the first third

of the year. It may well be that three months of school and

a month of vacation would be a more effective program in

the lower grades than the present one. Notice the small

growths of the high school grades not directly studying

arithmetic. The evidence in favor of “transfer” is slight.

Notice also how far the present eighth grade scores are above

those of the high school grades. When Curve A shall have

become the June curve of the school, the ability of the school

in this one particular will have been doubled.

It is from the standpoint of supervision that the compara-
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tive test promises the greatest return. Figure 3 gives a com-

parison of a school with itself. Curve A is the graph of the

scores from a test in division in September, 1909. Curve B
is from the same test, September, 1910.
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Figure 3. Effects of the direct teaching of the division combina-

tions. Curve A, September, 1909. Curve B, September, 1910. Scale,

number of division combinations written in ninety seconds.

The difference is due to the fact that previous to the first

test, the division combinations had never been directly taught.

It was taken for granted that if a child knew 4X6=24, it

would also know that 24-i-6=4 and 24-^4=6. The testing

work proved, however, that this was not true. Accord-

ingly during the year the division tables were studied in

exactly the same manner and for the same length of time

as the multiplication tables. As a result the improvement

shown by the difference between the two curves was attained.

Similarly Figure 4 shows an attempt to determine by ex-

periment the relative merit of two methods of drill. Grade

five was taught by the spiral method, the combinations of a

different operation being studied each day. Grade six, how-
ever, studied the combinations of one operation day after day

for six or more weeks at a time. The graph gives the results

of repeated tests during the year. Grade five is shown to
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have had a continuous, uniform growth 'throughout the year.

In grade six the development is irregular. Each operation

shows a rapid rise in score during the period of study and

an equally rapid decay during the first few weeks immediately

following. Apparently the method of grade five is the better,

but the larger loss during the summer vacation may also be

due to the method and opens the whole question anew. It

must be evident that the number of children in two grades

is too small for decisive experiments of this character. How-
ever, a similar experiment with two groups of five schools

each would settle the point beyond dispute.

YEAR’S GROWTH IN KNOWLEDGE OF TABLES.

Time Scale—Weeks.

Figure 4. Experimental comparison of method of drill on tables in

arithmetic. Fifth grade taught by spiral method; sixth grade by con-

tinuous drill. Graph the result of many tests throughout the year.

Scale shows the number of
1 combinations written in ninety seconds.

From Measurement of Growth and Efficiency in Arithmetic. Elementary

School Teacher, March, 1911.
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It must not be supposed that comparative tests are appli-

cable to arithmetic alone. Figure 5 is the graph of a similar

experimental determination of method in spelling. The com-

parison here is between teaching homonyms in pairs or groups

as “piece, peace,” “colonel, kernel,” or separately, as “piece”

one day or week and “peace” another. The graph shows the

average improvement in two rooms in each grade, one taught

by the “Together” and one by the “Separate” method. The
data has been tabulated on the basis of good and poor spell-

ers. It will be seen that the “Together” method is more

effective in every case but one, the good spellers of the fifth

grade. The poor spellers are shown to have received the

greater benefit from the teaching by either method, and here,

FIG. 5 FIG. 6

GRADES. GRADES.

Figure 5. Experimental comparison of method in teaching homo-
nyms. Solid lines, the Together method; dotted lines, the Separate

method. Heavy lines, good spellers; light lines, poor spellers. Scale,

average grade improvement during period of experiment. From Table

III. The Scientific Study of Spelling, H. C. Pearson, Journal of Educa-

tional Psychology, May, 1911.

Figure 6. Comparison of ability to give date answer with ability to

give event answer from’ results of history test of memory of dates and

events. The graph shows a growth in ability to give events answers

but practically no growth in ability to give date answers. For reason,

see text. From the Revista, 1910, Detroit Home and Day School

Annual.

*



18

as in previous tests, the marked variations from grade to

grade suggest that there are many other problems in the

teaching of spelling that call for experimental solution.

Figure 6 is the graph of the results from a history test.

The first half of the paper contained ten important dates,

followed by blank spaces in which were to be written the

proper events (called event answers). The second half con-

tained ten events with spaces in which dates were to be

written (date answers). Now outside of school a person is

more often called upon to tell the year in which a certain

event happened, than to tell what happened in a certain year.

The work in history is planned, therefore, to give ability in

date answers rather than in event answers, yet a glance at

the figure will show that the actual product of school work
was the exact opposite of what was desired. The ability to

give an event answer is in the upper grades markedly greater

than in the lower grades, while the ability to give a date

answer is practically uniform from grade 9 to grade 13. This

is probably due to the fact that it is easier to make a list of

dates to study than a list of events, so that all the classes

have by their habits of study exactly reversed the efforts of

their teachers.

Figure 7, the last illustration that will be used, shows the

development of ability in the use of simple, complex, and

compound sentences in a short theme. Such curves showing

the development of fundamental abilities from grade to grade

cannot help but be full of meaning to one who has the plan-

ning of connected work running through many grades, while

grade variations, the correlations between abilities, and the

peculiarities shown by individual children, all serve to em-

phasize our ignorance of what is really taking 'place in our

schools.

The day is near at hand when accurate measurement of

the material to be acted upon will be recognized as the first

step in educational procedure, and accurate determination of

the effects produced by teaching effort, the second. And
there can be no doubt that both the subject-matter and meth-

ods of the conventional school will be profoundly modified

by the knowledge gained from such measurements. What-
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GRADES.

Figure 7. Development of ability in the use of' different types of

sentences in fifteen minute themes. Scale gives per cent, each type

is of the total number of sentences used. From The Uses of Illustrative

Experiments in Classes in Education, Anna J. McKeog, Journal of Edu-

cational Psychology, October, 1910.

ever else the school may do
:
—and its mightiest influences are

those that affect ideals, not knowledge or skill—it must more

and more meet the world’s demand for efficient training in

fundamentals. Efficiency is the keynote of the day. Standard-

ization of product and accurate determination of cost in time

and effort are as important in education as in business.

Knowledge of actual conditions is the first step towards

progress, and the results from standard tests given under uni-

form conditions afford the only real basis for the selection

of efficient methods. From every point of view, therefore,

measurement is likely to have an increasing value in educa-

tion, and wherever measurement is attempted, the compara-

tive test will be found to be one of its most effective forms.



STANDARD SCORES IN ARITHMETIC.

For the attainment of efficiency in any manufacturing pro-

cess three things are necessary: a well-defined, a “standard”

product; a knowledge of the properties and possibilities of

the material to be acted upon; and a means of measuring

the effects produced by the process itself. Given these three,

all else is but a matter of trial and selection.

Education, from one point of view at least, is a manufac-

turing process. The raw material that is sent to a school is

molded and shaped by the forces and experiences to which

it is subjected. Marked changes are effected and the product

has, in a general way, a commercial value that bears some
relation to the complexity of the process and the degree of

change produced. In a graded system promotion from grade

to grade emphasizes the idea of “degree of change,” of grade

standards. Promotion from the fourth to the fifth grade, for

instance, is dependent upon the acquisition of a certain

amount of knowledge, the attainment of a certain degree of

skill. In an efficient school one does not expect to find

children of fourth-grade ability doing eight-grade work. Each
higher grade reached is supposed to mean a correspondingly

higher level of ability.

The attempts of the writer to measure the efficiency of the

teaching and the growth of the arithmetic classes under his

control in the Liggett School have been described in some

detail in previous numbers of this Journal. That work gave

some knowledge of the nature of the material to be acted

upon in school work, and proved that it was possible to

measure accurately the changes produced by teaching effort.

Clearly defined standards alone were lacking. The present

article will deal with an attempt to determine such standards

from the measurement of a large number of children.

Because of the complexity of the problem, the scope of the

investigation was limited to the simplest work with whole

x
(Reprinted from The Elementary School Teacher, Nov., 1911.)
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numbers in the four fundamental operations. The tests used

were in all essential particulars like those previously de-

scribed, and will not be discussed in detail. It is sufficient

to say that in their construction the utmost care was taken

to eliminate the imperfections of previous tests caused by the

inequalities of the units. The subject-matter of the tests,

eight in number, was as follows:

Test No. 1.

Test No. 2.

Test No. 3.

Test No. 4.

Test No. 5.

Test No. 6.

Test No. 7.

Test No. 8.

Addition

Subtraction ! , _ . . .

Multiplication
|

(Comb.nat.ons, 0-9)

Division J

Copying figures (rate of motor activity)

Speed reasoning (simple one-step problems)

Fundamentals (abstract examples in the four operations)

Reasoning (two-step problems).

The nature of the investigation made it essential that the

tests should be given to all grades from the lowest to the

highest under identical conditions. To this end detailed in-

structions for every phase of the work, together with special

record sheets, answer cards, etc., were printed in the form

of folders to be put into the hands of each examiner or scorer.

As experience has shown the most probable source of error

to be faulty timing, the time allowances were printed in red.

In addition a personal letter of warning was sent with each

package of tests. It is realized that no degree of care can

prevent either accidental errors, or deliberate fraud, but the

testing of many schools tends to eliminate the effects of the

first, and the character of the persons who took part in the

work makes the second improbable. A few cases of accidental

errors were reported, and for these tests either due allowance

has been made or the results rejected entirely. The writer

believes the precautions taken to have been effective; and

that the conditions under which the tests were j^iven were

sufficiently uniform for the results to reflect accurately the

actual conditions. Check tests of several grades under abso-

lutely uniform conditions and with mechanical timing have

yielded similar results.

The co-operation of many persons was secured by letters

to personal friends, by circulars, and by editorial notice in
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this and two other magazines. For the kindness of these

notices the writer is very grateful. It not only brought the

matter to a wider circle of interested persons than could have

been reached without it, but it also gave the investigation a

standing it would have been hard to secure in any other way.

As a result inquiries were received from many parts of the

United States and from several foreign countries. The total

of requests and orders for tests exceeded 30,000 copies. Ten
thousand sets of tests were distributed free and eight thous-

and more were sold at the bare cost of printing. Teachers

in England and Germany were interested in the work and

the tests have been, or are to be, given in those countries

also.

From the above it must be evident that the undertaking

owes its success to its co-operative features. While the writer

alone is responsible for whatever defects there may be in the

tests themselves or in the planning of the work, credit is due

the many who executed the plans and bore the_ burden of

giving and scoring the papers. The writer is very glad of

this opportunity to express his grateful appreciation of the

assistance rendered by all those whose generous support and

careful work has made this article possible.

Fire, accidents, sickness, and unavoidable delays of many
kinds have prevented the completion of the work by many
to whom the tests were sent. The tabulations of this article

are based upon the returns received from some sixty or sev-

enty schools in ten different states as shown below.

CONTRIBUTORS TO STANDARD SCORES
STATE CITY NAME

New Hampshire Littleton

Massachusetts Dorchester

D. F. Carpenter, superintendent

A. R. Winter, sub-master,

Mather School

Fitchburg

Leominster

E. A. Kirkpatrick, head of De-

partment of Psychology, State

Normal School

New York New York City H. C. Pearson, principal of

Horace Mann School.

Miss Margaret Eves, acting

supervisor of Elementary

Mathematics, Ethical Culture

School.
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Brooklyn J. C. Bell, Psychology, Training

School for Teachers

Hastings-on-Hudson W. R. William's, principal

Delaware Dover A. Crawford, principal

Maryland Salisbury W. J. Holloway, county super-

intendent

Virginia Farmville C. W. Stone, Department of

Education, State Normal
School

Miss Mary D. Pierce, super-

visor in Practice School

William'sburg H. E. Bennett, professor of

Toano education, College of William
and Mary

Michigan Detroit A. Cotter, principal, Harris

School

W. C. Martindale, superinten-

dent

Misses Liggett, principals, Lig-

gett School

Kalamazoo S. O. Hartwell, superintendent

Indiana Marion J. T, Giles, superintendent

Fort Wayne Miss Flora Wilber, principal

City Normal School

Bloomington H. L. Smith, superintendent

Missouri St. Joseph Miss Fannie Brennen, principal

Garfield School

Kansas McPherson G. G. Pinney, superintendent

In the list that follows the number of tests sent to each

of the above is given that some idea may be had of the sizes

of the different groups of children measured. There is no

correspondence, however, between the order of schools in the

two lists. The number of actual individual scores returned

for tabulation was a little over 9,000 for most of the tests.

Number of tests sent to the individuals in the list above:

2500, 1600, 1400, 1000, 750, 650, 500, 380, 350, 350, 350, 300, 200, 200, 196,

150, 140, 120

Total 12,171

A record sheet for the scores of each individual measured

was sent out with each set of tests. These, when completed,

were returned and will be used, later in the year, as the basis

of tabulation to determine standard scores by age, and the

correlation between the abilities measured. For each grade,
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a copy of the grade record sheet was also returned. Upon
this was shown the distribution of the scores of the indi-

viduals composing the grade. Tabulations of these distri-

butions are the bases of the tables below.

For instance, returns were received from fifty eighth-grade
classes (both A and B). The distributions of the classes

having the highest, median, and lowest grade averages are

given in Table I; also the total of the distributions of the

entire fifty classes. The same facts are shown graphically

in Fig. 1.

bottom of figure gives number of answers written per minute in test of

multiplication tables; scale at left gives frequencies. Solid horizontal

lines show range of individual scores in the classes having the lowest,

highest, and median grade averages of the fifty classes contributing the

individual scores. M = median score of the entire group = 41;

A= average= 43

;

S' — score selected as standard for the grade= 49.

In words the meaning of the table is that of 1,401 eighth-

grade children measured as to their knowledge of the multi-

TABLE I

Distribution of Individual Scores in Speed Test, Multiplication

Three Representative Classes
;
also Total of Fifty Classes

;
Eighth Grade

No. in

Class
Scores

0-9 10-19 25 35 45 55 65 75 85 95 105 115
Highest... 36 4 5 6 13 4 4
Median ... 43

*4
18 16 3 2

Lowest ... 13 i 6 5 1

Total ... 1,401 2 17 180 460 410 191 77 26 22 5 10 1
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plication tables, 2 could write answers at a rate of but 5

answers a minute, 17 at the rate of 15 answers a minute, 180

at 25 per minute, and so on, the average for the entire group

being 43.

It is particularly to be noted that the wide range of the

distribution is caused not so much by great differences be-

tween schools as by great variation in the abilities of indi-

vidual children. The amount of variation in the grade aver-

FRQ

Fig. 2.—Comparison of the distribution of fifty eighth-grade averages

with that of forty-seven individual scores in a single eighth grade class.

Solid line, individuals
;
broken line, classes. The curves show that the

individuals in a single class differ more than the grade averages of' the

fifty schools.

ages of different schools does not equal the variation hi the

scores of the members of any one class. Table II and Fig. 2

show this plainly. The distribution of an average class of 47

TABLE II

Speed Test, Addition : Eighth Grade

No. Scores

30-39 45 55 65 75 85 95
Individuals 47 1 6 16 13 7 4

Classes 51 11 26 7 2 1 1

Comparison of Distribution of 47 Individual Scores in a Single Class

of Average Variability with the Distribution of the Grade Averages of

51 Classes.
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members (selected from the 9 classes of the 51 having a mem-
bership of from 42 to 51) is given for comparison with the

distribution of the 51 grade averages. The results are from
the scores in the addition speed test, for many schools the

ability in which the least variation was shown.
The fact shown is a constant feature of the returns for

all the tests and grades, and can only mean that the differ-

ences in the abilities of individual children are greater factors

in determining relative rank in school work than all the dif-

ferences in abilities of teachers, courses of study, or methods
of work combined. The result is that the grades in all the

schools overlap to an extent well-nigh incredible, and thus

the data from this mote extended investigation fully confirms

the conclusions reached in a discussion of this point in a

previous article, although in that case the data was derived

from a single school.

TABLE III

Grade Averages from Total Distributions

Grade No.
Average
of Scores
for Each

Test

No. 1 No. 2 No. 3 No. 4 No. 5

No. 6 No. 7 No. 8

At*. Rts. Ats. Rts. Ats. Rts.

1 55 6 6 29
2 75 21 12 io 12 51
3 525 26 19 16 11 63 2.8 2T 5.4 1.7 2.7 0.6
4 1,222 33 25 23 21 70 3.7 2.5 6.6 3.6 2.6 0.8
5 1,177 40 32 30 28 80 4.4 3.4 9.0 5.3 2.8 1.2

6 1,282 46 37 34 35 88 5.1 4.4 10.3 6.9 3.4 1.7

7 1,432 51 40 38 38 98 5.9 5.2 11.5 7.6 3.7 2.2
8 1,370 57 45 43 44 102 6.8 6.1 13.1 8-9 4.1 2.7
9 412 59 47 45 47 108 6.9 6.4 13.7 9.5 4.1 3.1
10 216 57 45 43 46 112 7.2 6.7 14.0 9.5 4.1 3.1
11 151 59 47 44 48 114 7.9 7.4 14.4 9.4 4.5 3 3
12 169 61 48 44 49 112 7.7 7.2 14.9 10.8 4.6 3.6
13 462 71 56 50 56 116 8.6 8.2 16 8 12.6 5.3 4.0
14 131

*8,679

74 51 58 59 124 9.7 9.1 17.2 11.8 5.4 4.1

*Certain of the tests were omitted by several schools, thus materially

reducing the average. For most of' the tests, however, the total number

of scores is over 9,000.

From the discussion above it is evident that the average

for any grade represents simply a central tendency from
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Fig. 3.—Grade averages. Solid lines, attempts; dotted lines, rights.

The curves show for each ability the general character of its develop-

ment through the school. Each curve is based upon approximately 9,000

individual scores.
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which individuals vary widely. Yet in many ways the aver-

age scores of each group, given in Table III, and shown
graphically in Fig. 3, reveal the character of the development
of each of the abilities through the school and show what
should be true of the development of the individual. These
data, then, in connection with the distributions from which
the averages are derived, furnish the desired basis for the

selection of standard scores.

This table means when put in words that in the third grade,

for example, there were 525 individual scores in each test—or

about 525. If in some test there were more, as for example,

addition, there were enough less in division to make the

average number of tests 525. In the addition tests it was
found that the standard or average ability was that exhibited

by a child who could record 26 in a minute. The standard

in subtraction was 19 per minute, and so on.

The writer regrets exceedingly that there is not space to

print the distributions in full; for the selection of standard

scores must for the present be a matter of individual judg-

ment. Many will be content to use the average scores as

standards, and if, indeed, no children in any grade had a

TABLE IV

Standard Scores.

Test No. No. 1 No. 2
Nos.
and 4 No. 5

No. 6 No. 7 No. 8

Ats. Rts. Ats. Rts Ats. Rts.

Grade 3 26 19 16 58 2.7 2.1 5.0 2.7 2 0 1.1

Grade 4 34 25 23 72 3.7 3 0 7.0 3.3 2.6 1.7
Grade 5 42 31 30 86 4.8 4.0 9.0 4.9 3.1 2.2
Grade 6 50 38 37 99 5.8 5 0 11.0 6.6 3.7 2.8
Grade 7 58 44 44 110 6.8 6 0 13.0 8.3 4.2 3.4
Grade 8 63 49 49 117 7.8 7.0 14.4 10 0 4.8 4.0
Grade 9 65 50 50 120 8.6 7.8 15.0 11.0 5.0 4.3

lower score than the present average for that grade, the in-

crease in the efficiency of our schools in these abilities would

be very great. But the writer feels that a higher score than

the average is desirable for a standard and the scores given

in Table IV were derived as follows: For each test an eighth-
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grade score was selected such that it was equalled or exceeded

by thirty per cent of the eighth-grade children measured.

This score was plotted and a smooth curve drawn, having the

same general form as the average curve and coinciding with

it in the lower grades. The scores for each of the other

grades were then determined from the graph.

While the results given above were obtained by the use of

special tests, and while for exact comparison the reproduction

of the identical tests and the identical conditions are neces-

sary the writer hopes that teachers generally will appreciate

the fact that the scores above furnish definite objective

standards toward which to work. Accurate measurements

are needed twice a year; once at the beginning for purpose of

diagnosis, and again at the close of the year to measure the

effect produced by the teaching effort. But for general class

work, approximate values are all that are required. The
scores in Table IV should be translated into words: thus, at

the end of a year’s work, an eighth-grade child should be

able to copy figures in pencil on paper at the rate of 117

figures a minute; to write answers to the multiplication com-

binations at the rate of 49 answers per minute; to read sim-

ple one-step problems of approximately 30 words in length

and decide upon the operation to be used in their solution

at the rate of 8 examples a minute with an accuracy of 90

per cent; to work abstract examples of approximately 10 fig-

ures (twice as many for addition) at the rate of 14.4 examples

in 12 minutes with an accuracy of 70 per cent ; to solve two-

step problems of approximately 10 figures at the rate of 5 in 6

minutes with an accuracy of 75 per cent. At the present

time 70 per cent of the eighth-grade children cannot meet

these standards. But it must be borne in mind that 3 per

cent of the fifth-grade children can, and that experience has

shown that individual care and a very little, well-managed

drill produces marked changes in the abilities of most chil-

dren.

A word of caution is necessary for those who use these

standards. The writer is well aware of the disfavor into which

drill has fallen, and he is heartily in sympathy with the ideas

and principles which lead to its disuse. On the other hand,
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no fair-minded person can consider the wide range of variation

in all the classes and not realize that something is wrong.
It may well be that the pendulum has swung too far. Inor-

dinate drill is surely harmful. Drill out of place is also

harmful. But drill in its proper place—after, and not before,

understanding control—and in proper amount—enough to

insure the minimum ability necessary to effective work but

not enough to involve waste of teaching effort—such drill is

one of the vital factors in efficient teaching. The scores

above, while necessarily tentative only, have been selected

with due regard for such critical points in the development

of these abilities as have been determined. It is probable

that development much beyond the points indicated by the

standard scores—and such development is possible—would

involve waste of effort and, if not positively harmful, would

be useless from the standpoint of efficient, general develop-

ment. Accurate determination of the proper amount and

form of drill required to produce the standard abilities, and

similar determinations of standard, yearly growths, are the

next problems that will be attacked. For the writer considers

that the present investigation has proved that co-operative

work on such educational problems is both feasible and of

value.

The writer cannot bring this discussion to a close without a

plea for both the teacher and the child. When a child’s score

exceeds the standard for his grade, he will ordinarily need

little further attention. The ordinary procedure in grade

work furnishes him adequate opportunities and incentives.

But when the score is below the standard the case is entirely

different. The fault may be in the child. A defective men-
tality may render the development of a given ability abso-

lutely out of the question. But in such cases it would seem

the height of folly and a rank injustice to give a teacher a

fourth-grade intellect upon which to work and expect him to

secure eighth-grade achievement. Or the child may be nor-

mal, but some peculiarity of its mental equipment causes a

marked bias in one direction or another. The child that learns

addition readily, but falls far below the standard in multipli-

cation, needs special care and special work until the standard



ability in multiplication is attained. A balanced, many sided

development is the right of all. It is in such cases that

standard scores are of the greatest service. On the other

hand, the fault may be in the teaching, the course of study,

or the methods of work. But here again the number of chil-

dren who reach, or fail to reach, the standard is the measure

of efficiency. From every point of view, therefore, standardi-

zation of all school subjects, and the use of standard scores

offer a possible escape from present, unsatisfactory conditions.
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Ho. A- Bure

>etroit, August, 1913.

To Co-operating Members

:

It is a pleasure to be able to report that during the

school year, August, 1912, to August, 1913, the general

interest of school men in the movement for measurement

in education has steadily increased. The total number of

inquiries received during the year was 385. They came
from 37 states and two foreign countries. The actual or-

ders for tests were more than 100, almost double the num-
ber of last year, and the total number of copies sold come
close to the one hundred thousand mark. There is every

reason to believe the growth will continue through the com-

ing year.

A feature of the year’s work has been the number of

superintendents who have taken up the testing work as a

permanent form of supervision. By far the larger number
of orders sent in in the past are to be credited to curiosity

only, but the number of schoolmen who, having tried the

tests, have come to recognize the possibilities of control

through standards and standard tests, is steadily increas-

ing, and needless to say, work systematically done after

thorough preparation of teachers, careful planning, and for
' definite ends, has yielded greater returns. In a very few
" years the greater efficiency of the schools of the “yard-
j

stick” men will place educational measurement where it will

need no defense. In the meantime the interest, co-opera-

tion, and words of commendation from those doing the

pioneer work have been greatly appreciated by the writer.

A In spite of the widespread use of the tests, there has

been no need to rewrite the early conclusions. The most

} striking features of the returns from all states and schools

are still the great differences to be found between the abili-

ties of individuals in any one class, and the small differ-

ences (relatively) between the average scores of classes of

the same grades. All the results of the year prove very
* conclusively that the problem of adjusting school work

to individual needs is the basic problem in education, before

3



which every other problem of method, teacher training,

equipment, etc., dwindles into insignificance. For this

reason the writer believes the two articles that follow will

be welcomed by those who have used the tests, and they
are presented as fulfilling part of the writer’s obligation

to those whose contributions of scores have made the
articles possible.

The personal efforts of the writer during the year have
been directed along three distinct lines :

(1) An experimental study of the reasoning tests,

numbers six and eight, Series A.

(2) Experiments to determine efficient methods, in-

volving measurements of growths.

(3) The development of practical methods of admin-
istering to individual needs.

Each will be discussed very briefly.

THE REASONING TESTS.

Tests Nos. 6 and 8, the so-called reasoning tests, have
proved the least satisfactory of the series. The judgments
of various teachers and superintendents as to the inequali-

ties of the units in any one test, and of the differences

between the different editions of the same test, have proved
the need of investigating these questions. Tests of adults

in many lines of commercial work have yielded in many
cases lower scores than those of the average eighth grade

children. At the same time the scores of certain indi-

viduals of marked ability have been high, and there ap-

pears to be a general relation between ability in these tests

and accuracy in the abstract work. The most significant

facts, however, have been the difficulties experienced by
teachers in attempting to remedy the defects in reasoning.

It is certain that the tests measure abilities of value but

the abilities are probably not what they seem to be. In

an attempt to measure the value of different units, for in-

stance, as many problems as possible were constructed

based upon a single situation. Twenty-one varieties were

secured by varying the relative form of the question and

the relative position of the different phrases. One of these

proved nineteen times as hard as another as measured by

the number of mistakes made by the children; yet the cause

of the difference was merely the changes in the phrasing.

4



This and other facts of the same kind seem to show that

Tests 6 and 8 measure mainly the ability to read. Accord-
ingly it will be necessary to determine standard rates of

reading and of comprehension before further work on the

reasoning tests can be carried on. A series of English

tests have been devised, based upon the necessary pre-

liminary work, and your co-operation is again desired in

securing standards that will make the interpretation of the

results from Tests 6 and 8 possible. A sample copy is

sent you herewith. (Series C.)

Another point in connection with the reasoning tests

that deserves special mention is that of standard scores.

Schools generally report the standards previously set, par-

ticularly in Test 8 Rights, as much too high. A rede-

termination of the standards has been made and the results

are given on page 17.

DETERMINATION OF EFFICIENT METHODS.

Quite a number of superintendents have completed two
tests in one year, six months or more apart. The results

from such measurements of growth are of the greatest

value; for they make evident the effect of school work
upon the abilities of children. It is disconcerting to many
to find that from 30 to 50% of the children make the same
or lower scores after six months work, and that only from
one-fifth to one-third of the children show really satisfac-

tory progress. The facts, however, are confirmed by sev-

eral lines of evidence and truly represent actual conditions.

Whether a child profits by his school work or not is, under

present conditions, a matter determined almost wholly by

the peculiarities of the child’s own life and development.

Except as the school is able to determine these peculiarities

and to adjust its methods of work to them, it is bound to

be inefficient. Some of the factors are beyond the school’s

control,—accidents, disease, mental deficiency for exam-
ple,

—

but zvhere such causes are operating to prevent

growth
,

it is evident that means must be adopted for re-

moving such children from the regular classes. On the

other hand many of the causes are within the school’s con-

trol and in such cases diagnosis of individual difficulties

and provision for individual attention produce immediate

results. The amounts of improvement reported from



various schools using the comparative graph sheet, unas-

signed teachers, a special period for individual work, and
other methods of assisting the individual, range from 5%
to 50%. It is possible to say on the basis of the evidence

available that it is probable not more than one-third of the

children at most will prove unable to benefit by school work
because of external causes beyond the school’s control,

and that for all the other children the problem is merely
one of detection of causes and proper adjustment of work.
When this shall be done efficiently, the schools will benefit

three times as many children as at present.

The first step in the evolution of administrative methods
of providing individual attention for each child is a clear

definition of the ends to be attained, the setting of definite

standards. In practice the standards from Test 7 have
proved too general. Accordingly, after careful experi-

mentation, four new tests in arithmetic have been con-

structed, (Series B), one for each operation, and when
these have been standardized it will be possible to set for

each operation definite standards for each grade. Your
co-operation in this work is also solicited.

EVOLUTION OF NEW METHODS.

In Bulletin No. 1 reference was made to the writer’s

own contribution to the problem of making adjustment to

individual needs possible,—the Courtis Standard Practice

Pads. The unexpected discovery of several new factors in-

fluencing the relative difficulty of the various lessons pre-

vented the publication of the Pads as expected, but during

the year a small edition was mimeographed and tried in

several schools. They proved effective to varying degrees,

but in the writer’s own classes the results were very satis-

factory. On the basis of the experience gained, a few
minor changes in the mechanical details of the scheme have

been made, and a large experimental edition will be issued

by the World Book Company about November 1st. This

will be sold at half price to those who will agree to carry

out the experiment under certain set conditions. The Pads

embody all the best ideas and conclusions of the testing

work, but are a practical teaching device. They enable the

teacher of a large class to adjust the character and amount
of abstract work in the four processes to the peculiarities

6



of the individual, and provide for the attainment of

standard ability, and a year’s progress at the cost of ten

minutes class time a day. Be sure to read the account of

them given on page 40.

A sunfmary of receipts and expenditures will be found

on page 44. The burden of answering the large number
of inquiries received and of supplying free, sample tests,

bulletins, etc., has been very great. It is probable that

during the coming year, if the present rate of growth con-

tinues, the expenses of a stenographer will have to be met
from the sale of the tests. This can be done without in-

creasing the cost provided a correspondingly larger number
of tests can be sold. Not every superintendent or teacher,

however, has sufficient interest or ability to carry on the

testing work, and your assistance is asked in bringing the

work to the attention of those of your friends able to profit

by it. A postal card is enclosed for the return of such

names as you may be willing to suggest, and any personal

influence you can exert will be of great assistance.

With hearty thanks for the co-operation of the past

year and with anticipations of a still more interesting and
profitable year to come, I am,

* Yours very truly,

' ' S. A. COURTIS.
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STANDARD SCORES IN ARITHMETIC .

1

In the November number of the Elementary School Teacher,
1911, the writer published the average scores by grades of ap-
proximately 9,000 children in schools in many states, scores

secured in a co-operative investigation of abilities in arith-

metic. The essential feature of that investigation was the

giving under identical conditions of exactly the same tests

(the Courtis Standard Tests, Series A) to the children in all

schools examined without regard to age or grade.

The data secured were remarkable for two characteristics

which have reappeared in all the results obtained since that

time, although to date nearly two hundred thousand copies

(seven tons) of the same tests have been used. The scores

of any one group of children, whether in the same class, or
in many classes of the same grade, show very great differences

in the abilities of individuals, while the average scores of age
or grade groups of any size are closely the same, and show
steady progress from low scores in the early grades toward
a maximum.
An illustration of the first characteristic will be found in

Table I and Figure 1, which gives for a typical 8th grade
class in a New York City School, and for a group of 7600
8th grade children gathered from many schools, the distribu-

tion of the scores in Test 7, Rights.

TABLE I

Test 7, Fundamentals

Distribution of scores in typical eighth grade class : also in a group of
7582 eighth grade children collected from many schools.

Score: Number of

examples right.
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 Total

Number of

children
making

each score.

Class i 0 2 6 4 6 4 4 8 4 3 3 1 0 1 1 48

Group 34 41 103 156 295 448 588 632 817 801 845 791 606 487 349 252 135 106 87 9 7582

1 (This article is written for those familiar with the Courtis tests, Series

A. A sample copy will be sent on request.)
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The figure presents the same facts graphically, and the

table and the figure will repay careful study- They show
that eighth grade children differ greatly in their ability to

work even the simplest examples in addition, subtraction,

multiplication, and division of whole numbers,—so greatly

in fact that the best child in the class was able to get eight

examples right test 7

Figure 1. Representation of the wide variation in individual
ability in Test 7. The scale along the base of the figure shows the
scores made by the children. The height of the vertical columns
shows the number of children making each score. For the benefit
of those unused to reading such diagrams, the attempt has been
made to show the children. The small figures in the inner diagram
are children carrying banners showing the scores made by them, as
in the larger vertical figure at the right. The reader should see that
one child made a score of but two examples in the class represented
by the inner diagram, while another made a score of 17 examples,
and that the largest single group was that of eight children who
made a score of 10 examples. In similar fashion the larger figure
should mean that children of every level of ability are found in the
eighth grade.

and a half times as many examples right as the poorest, even
though both were working under identical conditions. In
the class the largest single group of children of equal ability

is the group of eight (out of 48) who had a score of ten ex-

amples. In the larger group every type of score is repre-

sented from those able to do the entire 19 examples of the test

correctly to those who could not do even one example right.

In Figure 2, the second characteristic is illustrated. The
average scores of three eighth grade groups are shown
graphically. Although the two cities represented are widely
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separated and have different courses of study, methods of

administration, etc., their scores differ but little from those

of the group collected from children in ten states. Also note

that in all three curves there is fairly constant increase in

SCORE 7. Fundamentals

Figure 2. Development curves for the ability to work the ex-
amples of Test 7 correctly. A, average score of 7000 children in

schools in many states. B, average scores made by Detroit schools.
C, average scores made by New York City schools. Note the close
agreement and the fairly uniform development from grade to grade.

ability from low scores in the early grades to higher average

scores in the eighth grade. Where the tests have been given

through high school years, there is evidence that the eighth

grade scores are not greatly exceeded. The average yearly

progress grades 4-8 may be taken as approximately 1.5

examples. That is, on the average the ability of a group of

children to work the examples in Test 7 correctly increases

from grade to grade until a maximum is reached, the amount
of the increase being about 1.5 examples per year.

From the foregoing results, two generalizations can be

made to which nearly every person will give unquestioning

assent.

1. Children differ in ability to work abstract examples in

the four operations.

2. Children improve in this ability under school training.

Like many other generalizations, while true in the abstract,

they may not be true of particular children, and while accepted

by all persons as commonplace statements of well recognized

facts as long as the facts themselves are kept in a vague general

form, they are often not accepted at all when the attempt is

10



made to apply them as principles determining the changes

that should be made in school procedure. The discussion

which follows will be devoted to developing the significance

of the two generalizations, and to showing the consequences

which follow from an acceptance of these general truths.

The writer interprets the first statement to mean that the

school as an institution is grossly inefficient. If ability in

arithmetic has no value, so that it is immaterial whether a

child after eight years of training can work two or seventeen

examples in Test 7 in twelve minutes, then certainly the

schools are inefficient, for they are wasting from 100 to 35.0

minutes per week on the subject of arithmetic alone. It has

long been recognized, however, both within and without edu-

cational circles, that arithmetic IS important, particularly the

abilities measured by Test 7, and from this point of view it is

only necessary to interpret the results shown in Figure 1 tq

realize how gross the inefficiency of the work in arithmetic

is. The second illustration above furnishes a means of doing
this. For if Figure 1 is divided by shading into zones 1.5

examples wide, the average yearly progress, it will be seen

at once (Figure 3) that the range of individual variation

in the one grade is more than one and a half times the entire

Figure 3. Figure 1 divided by shading into zones 1.5 examples
wide, corresponding to the average yearly progress, to show how in-

efficient school work is at present.

average growth of the eight years. That is, to say of a child

that he has completed the eight grammar grades is to tell

absolutely nothing in regard to his ability to do even the
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simplest computations,—as many a business man knows to his

cost. He may be able to work with the speed and accuracy

of a trained accountant; he may be a hopeless incompetent of

less ability than a third or fourth grade child; the chances

are that he will work at a fair degree of speed, but inaccurately

and unintelligently. Precisely similar results have been
obtained in every grade and school examined, and for every

test. School work in arithmetic under present conditions is,

therefore, hopelessly inefficient.

With this statement, the reader should also keep in mind
the other facts presented above; that conditions are so much
the same from school to school over the entire country that

the minor differences due to abilities of teachers, courses of

study, and methods of work sink into insignificance when
compared with the very great differences between individuals.

Under the circumstances it becomes imperative to discover

the reasons for such conditions, and the means whereby they

may be remedied. Fortunately the testing work of the past

two years has not only revealed the underlying causes, but

has made clear the general nature of the road along which
the one hope of improvement is to be found.

Elsewhere, 1
the writer has shown that the first of the two

generalizations above is a statement of cause as well as of

effect; that children are highly specialized by the forces of

heredity, and that the specialization extends to the most
minute phases of the subject. Not only do some children do
grossly better in arithmetic than in English and vice versa,

but any one child will learn some one operation more readily

than another, as subtraction more readily than addition. Even
within a single operation he will show personal peculiarities.

To one child 2X3 may present lifelong difficulties, while

7X8 may be learned at the first repetition. Careful experi-

ments prove that any general method that is beneficial to

certain children of a group will be acting adversely upon
others; that each must learn in his own way, at his own rate,

and at the time that is for him the psychological moment.
No possible method of class or group instruction can produce

satisfactory results

1See (a ) Report of Committee on School Inquiry, New York City.

Part II, Subdivision I, Section D.

( b ) Proceedings of the Harvard Teachers’ Association, 1913.

Copies of either or both of these will be loaned to co-operating mem-
bers for use during a limited period.
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At present the school provides uniform treatment for

children who differ markedly in their natural aptitudes. These
differences are increased by the uniform treatment, and the

wide range of variation in the product noted above is but

the logical outcome. The statement that children differ in

ability is, however, not only both a statement of cause and
of effect; it also points the way to the desired remedy. If

uniform treatment of variable material produces a variable
product, then obviously a variable treatment of variable
material will produce uniform results.

If we represent the inherent capacity of two children to

learn to subtract by 1 and 10 respectively, then under any
system of class instruction, the differences will be increased

by the training, say to 2 and 25. But if one is given ten hours

of training in subtraction for every hour of training the

other receives, then both may ultimately reach ability 25.

That is, since children differ in ability, the first step in

educational procedure must be to determine the powers and
characteristics of the children to be trained. The second
must be to adjust the programme of the individual child on
the basis both of the ends to be attained, and of his peculiar

organization.

The writer is well aware that two serious objections will

at once rise in the mind of the reader: first, a question as to

whether a uniform product is desirable; and second, a

reminder that the school must deal with masses of children

so that individual instruction is out of the question. The
discussion of methods of providing for individual instruction

will be taken up in the second article in this bulletin, but the

question of uniformity will be discussed at once.

If by uniformity were meant that all individuals were to

be made just alike, the writer would be the first to insist

that such a product would be fatal to social life, and im-

possible of achievement. A little consideration will show,

however, that uniformity here means, not uniformity of

personality, but uniform degrees of control over mental tools.

Certain of the desired products of school activities are skills,

pure and simple. The child first learns subtraction in the

early grades. By the fourth grade at latest he has met
“borrowing and carrying,” and has acquired a complete
knowledge of every essential element in the process. He
may never add to that knowledge during the rest of his life,

but his skill will increase from year to year. As an eighth

13



grade graduate, he should be able to subtract larger numbers,
to work at a higher rate of speed, with greater accuracy, and
for . longer intervals without fatigue, but in all its essential

elements his subtraction differs in degree not in kind from
that he did in the lower grades. All products of school work
in which the predominant element is skill, are capable of

objective definition and of exact measurement. In all such
skills the degree of development essential to the social

efficiency of the average man could easily be determined by
measurement of a sufficient number of representative citizens.

It would then be possible to define the degree of skill to be

developed at each grade and each child could be ^iven just

the amount of training necessary to attain the standard and
no MORE.

The writer believes that such uniformity of development
will not have the slightest harmful effect upon the personalities

of individuals, and he bases this opinion upon the observed
effects of actually giving children varying amounts of drill

to bring them to uniform degrees of ability. So far the

effects of such self mastery and development have been wholly
beneficial, even in extreme cases. Of course it is granted at

once that there are children in whom it would be impossible

to develop standard ability, and others in whom the time cost

would be too great to pay for the resulting benefit, but it is

equally true that these same children have no right to a place

in regular classes. By the second generalization above, every

normal child will improve under training, and there is no
evidence to show that any reasonable degree of skill cannot
be developed with sufficient training. Present conditions

prove that widely differing degrees of ability are produced
with uniform training, but with definite objective goals at

which to aim, and with reliable measures of actual attain-

ments, it becomes merely a question of the adjustment of the

kind and amount of training to produce a uniform product.

It should be noted that standards will NOT produce
UNIFORM PRODUCTS UNLESS THEY ARE TREATED BOTH AS GOALS
TO BE REACHED AND AS LIMITS NOT TO BE EXCEEDED.

If, for instance, the average man requires an ability in Test
7 represented by a score of 12 examples in twelve minutes,

then it is a waste of time for the child that has reached this

degree of development to continue training until he is able to

make a score of 24 examples right in twelve minutes. Thirteen
clerks in the Actuaries Department of the New York Life
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Insurance Company, New York City, men and women earn-

ing $1,200 a year and upwards, averaged 1G examples right.

Five clerks in the auditing department of Wanamaker’s
Store, New York City, made an average score of 15.4 exam-
ples, a group of college professors, superintendents, and teach-

ers in a class at the University of Oklahoma averaged 12.1

examples. The average score of 11,059 eighth grade chil-

dren was 9.5 examples, which probably represents a reason-

able degree of skill for this grade. But 38% of these same
eighth grade children had been so over trained that they ex-

ceeded this score by from 10% to 100%. The upper three

per cent, of the eighth grade children equalled or exceeded

the scores of the adult clerks.

These high scores of school children represent waste effort.

Until an adequate control of the fundamental tools by which
mental work is done has been acquired,—that is, until the

necessary skill in the Three R’s has been developed,

—

no
SCHOOL WORK IS OF GREATER IMPORTANCE; but WHEN Standard
ability has been attained, additional degrees of mechanical
SKILL BECOME PRODUCTS OF THE LEAST IMPORTANCE. It is

not the function of the public school to develop professional

ability at any stage and the exceptional child should neither

be over trained, just because he is capable of it, nor railroaded

through the grades into the complex work of the high school
which is of real benefit only to those of more mature tastes

and development. The child of meager natural ability must
at least attain standard in the fundamentals, even if it takes
all his school time; for these are the tools by which his life

work will be done. The average child will have time also for
applied work designed to develop his initiative and executive
ability, his general knowledge, and to inspire him with worthy
aims—the really vital work of the school. The exceptional
child will spend almost no time in drill

;
for him the incidental

drill of the applied work of any year will so increase his

mechanical skill that at the beginning of the next year, he
will be found to be already of standard ability. Consequently
his time can be given wholly to motivated work in a very wide
range of industrial and social activities. Such use of standards
will aid each child, whatever his natural ability, to make
a year’s progress in the type of work of which he is capable in

a year’s time. Each child will attempt only the problems
which represent what are for him the next steps of advance,,
and each child will learn in the peculiar way that best
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suits his personality. The product will be uniform in the

sense that every graduate of the school will be able to per-

form various fundamental activities at very closely the same
rate and with about the same degree of accuracy but the

product will be diverse in the sense that the uniform skill will

have been developed in very different ways, and that it will

be used by different individuals for very different ends.

Street car conductors, mechanics, artists, poets, statesmen, all

make use of arithmetic, and all need to do so efficiently. The
engineer and the professional accountant, and certain other

special types of workers, it is true, need more extended train-

ing and higher degrees of skill. Uniformity must, therefore,

end at the point in the course of study where vocational

guidance and specialization become effective. But so far as

abilities are truly fundamental, whether in arithmetic or in

other subjects, a uniform product attained by careful develop-

ment of the individual is the one means by which efficiency in

all school work can be made possible.

It was a first glimpse of the possibilities of standards,

derived from Dr. Stone’s “Standardization” of a sixth grade
examination, that led the writer to attempt to set standard

scores for the various grades and tests on the basis of the

actual scores made by children. Although nothing was then

known as to whether the degree of skill represented by such

averages were adequate for life, it was felt that it was only

reasonable to hold children rigidly to standards which were
known to be certainly within the reach of a large number of

children. The writer still holds that view today, but because

of the tests of adults that have been made, it is now possible

to say that if the accuracy of children’s work was somewhat
higher, the speed represented by the old standards would be

fairly satisfactory.

Scores from a very much larger number of children than

at first are now available for the determination of standards.

Accordingly in Table II. are given for each test and grade

the data as it has been collected to date, the new standards

derived therefrom, and the old standards for comparison.

The scores of the large cities are of interest to many who wish

to compare the same with their own results, and are therefore

given separately. A new graph sheet is being prepared and

the new standards are available for constructive work along

the lines indicated above.
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TABLE II

Average and Standard Scores Courtis Standard Tests, Series A
TEST No. 1

Addition Combinations

Source of
Scores

June 1911
Tabulations

Detroit
Mich.

New York
City

[Boston
Mass.t

June 1913*

Tabulations

Standards

Old New

Number
in Group 7008 4943 27171 18259 9456 7008 66837

Grade 3 26 29 27 26 26

4 33 38 42 35 — 34 34

5 40 44 50 42 — 42 42

6 46 48 57 49 — 50 50

7 51 55 62 56 — 58 58

8 57 61 70 63 — 63 63

TEST No. 2

Subtraction Combinations.

Source of

Scores
June 1911

Tabulations
Detroit
Mich.

New York
City

Boston
Mass.t

June 1913*

Tabulations

Standards

Old New

Number
in Group 7008 4943 27171 18259 9456 7008 66837

Grade 3 19 21 18 _ 19 19

4 25 27 30 26 — 25 25

5 32 34 37 33 -- 31 31

6 37 40 41 39 — 38 38

7 40 45 46 44 — 44 44
8 45 49 52 48 — 49 49

TEST No. 3

Multiplication Combinations

Source of

Scores
June 1911

Tabulations
Detroit
Mich.

New York
City

Boston
Mass.t

June 1913*

Tabulations

Standards

Old New

Number
in Group 7008 4943 27171 18259 9456 7008 66837

Grade 3 16 19 16 16 16

4 23 27 29 26 — 23 23
5 30 34 35 31 — 30 30
6 34 37 38 37 — 37 37
7 38 42 41 42 — 44 41

8 43 45 46 46 — 49 45

t Median Scores. * Not tabulated.
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TABLE II—Continued

TEST No. 4

Division Combinations

Source of

Scores
June 1911

Tabulations
Detroit
Mich.

New York
City

Boston
Mass, t

June 1913*
Tabulations

Standards

Old New

Number
in Group 7008 4943 27171 18259 9456 7008 66837

Grade 3 11 18 15 16 16

4 21 23 27 22 — 23 23

5 28 33 35 28 — 30 30

6 35 38 40 35 — 37 37

7 38 45 45 42 — 44 44

8 44 48 51 47 — 49 49

TEST No. 5

Copying Figures

Source of
Scores

June 1911
Tabulations

Detroit
Mich.

New York
City

Boston
Mass.f

June 1913*
Tabulations

Standards

Old New

Number
in Group 7008 4943 27171 18259 9456 7008 66837

Grade 3 63 63 58 63

4 70 74 75 81 — 72 75

5 80 85 86 88 — 86 84

6 88 94 92 97 — 99 92

7 98 103 100 105 — 110 100

8 102 108 107 111 — 117 108

TEST No. 6

Speed Reasoning. Attempts

Source of June 1911 Detroit New York Boston June 1913 f
Standards

Scores Tabulations Mich. City Mass.f Tabulations
Old New

Number
in Group 7008 4943 27171 18259 9456 7008 66837

Grade 3 2.8 2.8 _ 2.1 — 2.7 2.5

4 3.7 3.3 3.5 3.4 3.3 3.7 3.5

5 4.4 3.8 4.4 4.2 4 1 4.8 4 2

6 5.1 4.8 5 1 4 8 4.9 5.8 4.9

7 5.9 5 2 5.5 5 5 5.8 6.8 5 6

8 6.9 5.8 6 0 6.3
(Avirags 6.5)

6 4
) Average 6 5)

7.8 6.4

t Median Scores. *Not tabulated.
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TABLE II—Continued

TEST No. 6

Speed Reasoning. Rights

Source of June 1911 Detroit New York Boston Jane 19L3r
Standards

Score* Tabulation! Mich. City Maaa.t T abaJations;
Old New

Number
iu Group 7008 4943 27171 18259 9456 7008 66837

Grade 3 2.1 1.5 10 _ 2.1 15
4 2.5 1.7 18 18 ! 2.1 3.0 18
5 3.4 3.1 2.3 2.7 2 8 4.0 2 6

6 4.4 3.2 3.0 3 5 3.8 5.0 3 5

7 5.2 4.1 3.7 4 5 4.9 1 6.0 4.5

8 6.1 4.9 4.4 5.4
Imifi 5.7)

5.8
{knngi 5.7)

7.0 : 5 7

TEST No. 7

Fundamentals. Attempts

Source of June 1911 Detroit New York Boston Jane 1913

1

Standards

Score* Tabulations Mich. City Mass.f Tabulations.
Old m

Number
in Group 7008 4943 27171 18259 9456 7008 66837

Grade 3 5.4 54 4.9 5.0 5 0

4 6.6 7.2 8.8 6.8 8.1 7.0 7 0

5 9.0 8.7 10.9 9.0 9.3 9.0 9 0

6 10.3 10 9 12.5 10.5 11.1 11 0 11.0

7 11.5 12.4 14.0 11 7 11.9 13 0 12 5

8 13.1 14.0 15, 13 8
A is rags 13.7)

14.2
Aisrage 4.2)

14.4 14 0

TEST No. 7

Fundamentals. Rights

Source of June 1911 Detroit New York B " June 1913 r
Standards

Score* Tabulations Mich. City Mass '
Tabulationsi

Old New

Number
in Group 7008 4943 27171 18259 9456 7008 66837

Grade 3 1.7 1.7 8 2.7 1.7

4 3.6 3.3 4.2 2.5 3 9 33 3 5

5 5.3 6.0 5.8 4.7 5 4 4 9 5.2

6 6.9 7.0 7.0 6.3 7 1 6.6 6 7

7 7.6 8.9 8.5 7 2 8-3
;

8.3 8 2

8 8.9 9.6 10.1 8.6
(Attfig* 1.7)

9 1

(Auriga 9.1

10 0 9 4

t Median Score*.
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TABLE II—Continued
TEST No. 8

Reasoning. Attempts

Source of June 1911 Detroit New York Boston June 1913

1

Standards

Scores Tabulations Mich. City Mass, f Tabulations
Old New

Number
in Group 7008 4043 27171 18259 9456 7008 66837

Grade 3 2.7 2.5 2.3 2.0 2.5

4 2.6 2.9 3.1 4.1 2.8 2.6 2.9

5 2.8 2.9 3.1 3.7 3.4 3.1 3.1

6 3.4 2.8 3.1 3.8 3.4 3.7 3.4

7 3.7 3.4 3.3 4.3 3.8 4.2 3.7

8 4.1 3.9 3.5 4.6
(Average 4.7)

4.2
(Average 4 3)

4.8 4.0

TEST No. 8

Reasoning. Rights

Source of June 1911 Detroit New York Boston June 1913f
Standards

Scores Tabulations Mich. City Mass.t Tabulations
Old New

Number
in Group 7008 4943 27171 18259 9456 7008 66837

Grade 3 .6 .5 — .5 1.1 .5

4 .8 .7 .7 .5 .6 1.7 .7

5 1.2 1.0 .9 .7 .8 2.2 1.0

6 1.7 1.4 1.3 1.1 1.5 2.8 1.4

7 2.2 2.1 1.7 1.7 2.2 3.4 1.9

8 2.7 2.6 2.1 2.4
(Average 2.4)

2.7
(Average 2.8)

4.0 2.5

t Median Scores.

STANDARD SCORES.
June 1913.

Test No. No. 1 No. 2 No. 3 No. 4 No. 5

No. 6 No. 7 No. 8

Ats. Rts. Ats. Rts. Ats. Rts.

Grade 3 26 19 16 16 63 2.5 1.5 5.0 1.7 2.5 .5

4 34 25 23 23 75 3.5 1.8 7.0 3.5 2.9 .7

5 42 31 30 30 84 4.2 2.6 9.0 5.2 3.1 1.0

6 50 38 37 37 92 4.9 3.5 11.0 6.7 3.4 1.4

7 58 44 41 44 100 5.6 4.5 12.5 8.2 3.7 1.9

8 63 49 45 49 108 6.4 5.7 14.0 9.4 4.0 2.5
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Figure 4. Comparison of New with Old Standard Scores. Solid

line, new; broken line old. Changes affect mainly the Reasoning
Tests, Nos. 6 and 8.
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A graphic comparison of the new with the old standard
scores is given in figure 4. It will be seen that in Tests Nos.
3 and 7, small changes have been made in the upper grades;
in Test No. 5, small changes in nearly every grade; in Tests
6 and 8, large changes, the new standards being much lower
than the old, and calling for a lower degree of accuracy.

These changes in the standard scores have been made for
two reasons: (1) the method first used in the selection of
standard scores has proved faulty; and ( 2 ) the scores upon
which the first standards were based were probably from a
selected group of schools. If the reader will turn back to
figure 2

,
he will note that curve A, for instance, flattens at

the sixth grade. The writer argued that if the instruction were
more efficient in the lower grade such a flattening would not
occur, and he selected for the eighth grade standard the score
that was equalled or exceeded by 30% of the children. For
the abstract work, this reasoning was correct. Many school
systems equal or even exceed the standard scores (New York,
for instance), and there is little change in these tests in the
new standards. The multiplication speed test is an exception
because as higher speeds are attained, a limit is reached in the
rate of motor activity in writing the larger number of figures

which occur in the answer to this test. It has been necessary,
therefore, to flatten the curve somewhat. Possibly the same
cause is operative in Test 7. No reason is known for the
difference in Test 5.

For the reasoning tests, howiever, the method of selection of

/ standard scores proved faulty, because the situation was very
different. The New York tests and certain other investiga-

tions that have been made, seem to show that the total possi-

ble growth of school children is relatively constant. Where
abstract work is emphasized, the scores in the reasoning tests

are low, and vice versa. The law of diminishing returns, how-
ever, complicates the situation and no exact statement of the

relation between the two types of work can be made.
In general, the scores of large cities tend to be high on
abstract work and low on reasoning, while the efficient schools

in small towns do much better in the reasoning tests. Those
who responded to the writer’s first call for co-operation were
naturally the more progressive principals and teachers in small

towns. Consequently, the scores obtained were low in the

tests of abstract tests and high on reasoning. The method of

selection of the standard scores yielded correct standards in

abstract work, but gave standards much too high in reasoning.

The changes are made in response to protests from many
different school systems, and the new standards should be
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more satisfactory. For it must be kept in mind that what is

desired in standard scores is not an ideal goal, but an optimum
goal within the reach of the majority of children. Present
standards probably will stand as to speed ; for speed is a func-

tion of the physical development of the child and that develop-

ment is not likely to undergo rapid change. On the other

hand, reasoning ability and accuracy are functions of training,

at least to a greater extent, and as the efficiency of training

increases, the standards will change to correspond. The new
standards, which are values arbitrarily selected by the writer,

to represent his opinion of properly balanced average scores,

furnish the teacher with a measure of the speed and accuracy
in the different tests which is certainly within reach of at least

half the children under the prevailing time allowances for

arithmetic in conventional school programmes. As the aver-

age scores of the different tabulations are given, the reader

who is dissatisfied with the writer’s selection of standard may
choose his own.

The reader should be particularly careful not to consider

the changes made in the standard large. Even in Test 8,

Rights, eighth grade, where the change is 1.5 examples, the

range of variation in individual abilities in a single class is

often eight examples, the limit of the test, so that relatively all

the changes are very small. This is probably the proper place,

also, for a much needed warning against judging of the effi-

ciency of a school by its average scores. In Table II, for

instance, New York should not be called less efficient than
Boston because it has lower scores in reasoning, nor should
Boston be called less efficient than New York because it has
lower scores in the abstract work. Such differences are

legitimate and are due to corresponding differences of opinion
as to the phases of the subject that should be emphasized in

the course of study. The New York schools, being in the
commercial center of the country, have felt the influence of

the commercial life around them. They have been led, and
rightly, in the writer’s opinion, to emphasize skill in computa-
tion as best satisfying the needs of the community. While
the results tend to show that the desired product could be ob-
tained more efficiently by different methods, the writer feels

the real measure of school efficiency is the number of children

per hundred of the total school population that attain any
given degree of ability chosen as a standard. Judged by such
a standard, the New York schools, it is true, are hopelessly
inefficient because children of every level of ability are found
in nearly every grade, but there is not one word of the crit-

icism that does not apply with equal force to every other
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school system yet examined. As has been shown above, the
wide range of individual variation is a constant feature of the
returns from all schools, and the differences from school sys-
tem to school system would seem to the writer negligible until
this fundamental condition has been brought under control.
For instance, the differences in emphasis between New York
and Boston, as shown by the differences in the scores in Table
II, affect very few children. That is, if two equal groups of
one hundred children each, the groups being of equal native
capacity as well, were to pass, one through the New York
schools, the other through the Boston schools, the actual
scores in the two cities make it possible to say that at the
seventh grade (the grade for which the most reliable results

were obtained) fifteen children in the New York group would
have higher scores in the abstract work, and twelve children
in the Boston group would have correspondingly higher scores
in reasoning, but that the scores of the remaining 85-88 chil-

dren would be precisely the same whether they were in one
city or the other, and would range from very, very low to

very, very high. In view of such results the real significance

of the New York test was not that New York schools are

inefficient—all schools are and to an equal degree, as was
pointed out in the report. The really important product of

the New York investigation, and of the work that has been,

and is being, done in other cities, is the proof that in educa-
tional measurement a means has at last been evolved whereby
it is possible to determine on an impersonal, scientific basis

exactly what school conditions really are and exactly what
effects are produced by any change of method that may be
made.

The series of Courtis tests known as Series A furnish a

measure of general conditions in arithmetic. Standard scores

based upon them have proved of less value than they might
have been for the purposes of practical teaching, owing to the

complex nature of the tests themselves. It is probable that

the tables, as such, should not be taught at all, while Tests 6

and 8 probably measure mainly the ability to read. Much
experimental work must be done in English before better tests

in reasoning can be constructed. Test 7, the most valuable one
of the series, will be replaced eventually by four tests, one for

each operation. These will be known as Series B and are

now ready for standardization. Each measures for a single

operation,—addition, subtraction, multiplication and division,

—what Test 7 measures for them all.

The results from Test 7, however, are of great value from
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the point of view of supervision. A comparison of the

average score of any class with the scores of 100 repre-

sentative classes of the same grade, shows at once just where
the class stands. In figure 5 such general distributions are

given diagramatically. Each small square represents a class

average and the position of a square with reference to the

scale shows its value- Thus only one eighth grade class out

of every hundred examined makes a score of 18.6 examples

or higher in attempts; only one, a score of 8.5 examples or

lower: the other 98 classes fall between these limits. To de-

termine the relative standing of any class, look for a square

directly over that part of the scale corresponding to its aver-

age score, and shade that square. Join the square for At-

tempts to the square for Rights by a line, and the slant of the

line will show whether the class is more or less accurate than

other classes of the same grade.

If such records are made for both June and September
scores, the growth of the class can be shown on the same
diagram. In fact valuable records can be obtained by plotting

the data from repeated tests year after year.

Such use of results from standard tests measure also the

abilities of teachers, although one should be careful to keep

records through successive years before reaching judgments.
A teacher whose classes always show lower scores and less

progress than others of the same grade is wanting in ability.

Even the best teacher, however, may make a poor showing
with a peculiar class. A low position among the hundred
classes for a grade always means that some disturbing in-

fluence is at work. It may be the teacher, it may be sickness,

it may be poor material in the class. Judgment should be
made only after thorough investigation. Scores from standard
tests are symptoms merely; they do not disclose causes in

themselves.

In figure 5, a number of illustrations of the use of such
standard distributions are shown. The squares shaded in the
fifth grade distribution represent the best result of the writer’s

efforts to control the abilities measured by Test 7. Average
speed was attained together with a very unusual degree of

accuracy—both at very small time cost—by the use of the

Courtis Practice Pad described on page 40. Just below it for

comparison are shown the scores of a seventh grade class from
a school using a somewhat similar form of class drill sheet.
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COURTIS STANDARD TESTS
Standard Distributions

June (or Mid-Year) Class Averages
Test 7. Series A.

School

Class

Averages

Date.

AVERAGE AVERAGE
GRADE 5 ;

516 CLASSES

GRADE 7
. 476 CLASSES

STANDARD DISTRIBUTIONS
Class Average*. Test 7. Series A.

Based upon the actual average scores collected from
more than 2,000 classes in the schools of New York,
Boston, Detroit and other cities in fifteen States. The
scales along the bases of the diagrams represent the
scores in number of examples attempted or numbers
right. Each square represents one class, and the posi-

tion of the square with respect to the scale represents
its score. The diagrams show graphically for 100 classes

of each grade the numbers making each score. The
actual number of classes upon which the percentage dis-

tributions are based is indicated on the graphs.

Instruction's : The standing of any class among one
hundred representatives classes of the same grade may
be indicated graphically by shading in the proper grade
distribution for both attempts and rights a square in the

right posilion over the scale to represent the class scores.

A line joining the two squares shaded will indicate by
its slant whether the class is more or less accurate than
the average. The standing of a school may be obtained
by shading squares for each of. its classes.
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In grade six, the score of a class from a very poor school is

shown
;
in grade eight the records of four eighth grade sec-

tions form one school. The close grouping of these four sec-

tions about the average score indicates able supervision.

In figure six is given by grades standard distributions of

individual scores. An efficient well graded class will have a

narrow distribution : i. e., many children of nearly average

ability. An inefficient school will have a very wide range of

ability within each class. To compare the distribution of any

class with the standard, convert the class distribution into a

percentage distribution by dividing each frequency by the total

number of scores in the distribution, carrying the results

two decimal places only.

The results should then be compared with the standard dis-

tributions.

In judging the efficiency of a school, one should keep in

mind many different factors and not average values alone.

In figure 5, the positions of a number of class averages was
shown in relation to the standard distributions of class aver-

ages ;
in figure 6 the same classes are shown in relation to the

standard distribution of individual scores. Note that in grade

five 60% of the class attained average (standard) speed and

59% average accuracy or a very little better. (The average in

this case was far above standard, as shown by figure 5). Note
also that this was done without overtraining or undertraining

any of the other children.

The seventh grade class given for comparison of method,

however, shows quite a different condition. Note the negative

differences near the average, and the positive differences

near the extremes. Such results mean that some of the chil-

dren are being very much overtrained by the drill because it

is adapted to their peculiar organizations, while others are

being injured by it, as it is equally unsuited to their organiza-

tions. This is the uniform effect of class instruction, and the

greater the effort the greater the inefficiency. The same results

are shown in the sixth grade, but here the low average scores

shown in figure 5, coupled with the wide distributions, mark
the school as being very poor. The principal of this school

was characterized by the superintendent as one of the weakest
in the city on the basis of the failure of the graduates of the

school in high school work.

The figures for the eighth grade do not correspond to the
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City

COURTIS STANDARD TESTS
Standard Distributions

June, (or Mid-Year) Scores

Test 7, Series A.

School ... - .... Date

INDIVIDUAL

SCORES

Fourth Grade. 11,631 Children
Average Scores ; Attempts 7.8 ; Rights 3.7 examples

1

^

Score -10 •9 -8 1
-7 -5 •4 -3 -2 -i 0 1 1 2 3 4 S 6 7 8 9 10 Sum

i Standard I i ;$ « 6 11 4
1
17 18 a 7 TT T~ O 1

~3~ lOO

l
Differ- +

1

; ===ZJU „
1

i Standard
—

j‘
———

T« IT 15 14 To T 5 3 3
”

Too
i Differ- + 1 ffj

[

Fifth Grade. 13,747 Children
Average Scores; Attempts 9.9; Rights 5.5 examples

Score -10 -9 -8 -7 -s -4 -3 -2 •l 0 1 2 3 4 5 6 7 8 9 10 Sum
X Class

1 u>f§ Standard 1 1 2 4 1) 2 16 29 3 16 1 6 4 o 2 2 1

jj
Differ- -f- 31 l"' n.

1 —I 1

-7- -4- -a -1 -3 -5 -3 - 1 -4 -* - 1 -1 3a
Class

—
7 7 7 ao TT 3T ~e=& “=

2 jnrTT /oo
lOO1 Standard 5 O 9 it 13 14 13 io 8 5 2

£ Differ- + 4a
-T - 2- -4 -/o -X -z -/ O -/ 4-0

Sixth Grade. 14,021 Children
Average Scores; Attempts 11.6; Rights 6.9 examples

Score -10 _L 0
1

i 2 3 4 5 6 7 8 9 10

|

filass
'

T5“ “77
Standard 1 I 3 1 S 2(5 3 25]|t*i i(» o 1 4 T 1 2 Too
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2 " 3b 77 -z
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r Standard 3 •a- 5
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9
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~T S’ TT|IT 190
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Seventh Grade. 12,335 Children
Average Scores; Attempts 13.0; Rights 8.1 examples

Score -9 -8
|

-7
1

-6 -5 -4 -3 -2 •
1 0 1 2 3 4 5 1 6 7 8 9 10 Sum

a Class .

•f- 7 7 o 7
Standard TT 1 3 16 2 25 3 1.3 14 7 8 1 | 4 Too
Differ- + /f -T 7 Az
encee — -/] -/ -3 -/4 -/4 T 47

Class 7T =r TTTT T/1 a/
“
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M Standard 1 "7T 6 TTP 1 1 1

1

13 1

1

7 1 1 190
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1

« 2 i .M
ence — -/

1
-3 -/ -* -<* -< -* -7 -/

1
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Eighth Grade. 11,059 Children
Average Scores; Attempts 14.5; Rights 9.5 examples

Score 10 -9 T| -7 .0 -s 4 -3 •2 -l 0 1 2 3 4 5 6 7 8 9 10 Sum

i ' o 2ft too

I Standard 1 O i 8 2 17 2 i i 17 2 9 16 4 IO lOO

* Differ- 4- 2. 9 s //

ences — zd T -Tjr -/f El T
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'
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IO IO IO 7 6 5 3 2 1 lOO
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"
Differ- -f / f

s
ence -

1 -/ - / - / -/ - / S’

Standard Distributions
Individual Scores, Test 7, Series A

Based upon (he srtusl scor-s oi more than 60,000 children in schools in New York. Boston. Detroit, and other cities In fifteen states.

The numbers given under "Standard" show bow man. children per hundred make the average score (0) and how many per hundred tngke
each score one, two, etc., rsamples higher or lower than the average. For instructions for using these distributions, see page 4

Figure 6
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classes shown in the eighth grade of figure 5, but are the

distributions from New York city. They are given to confirm

the point made above. The extra effort of the New York
teachers has produced higher scores in speed but at the cost

of wide distributions and slightly lower accuracy.

It will be seen therefore, that standard scores, whether of

individuals or of classes, whether used for purposes of teach-

ing or of supervision, are of great value to those who know
how to use them. Nor is their value limited to such prac-

tical use alone. The greatest benefit of the testing work is

undoubtedly the stimulation to constructive thought and to

experimental efforts along new lines. For in school teaching,

as in other types of human activities, it is creative effort alone

that prevents stagnation and makes for progress.
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THE TEACHING OF THE TABLES.

It would seem to be a selfevident truism that a person wish-

ing to multiply 3645 by 29, must first know the partial pro-

ducts, 9 x 5, 9 x 4, 9 x 6, etc., 2 x 5, 2 x 4, etc. Accordingly
it is well nigh universal practice to make provision for the

learning of the multiplication tables in the early grades. In

similar fashion the simple addition, subtraction, and division

combinations are also studied before the same processes with

larger numbers are attempted. In this article the relation

between the teaching of the separate combinations, and the

desired ability in the four processes will be discussed in the

light of the result of the testing work of the last four years.

For convenience, the term “tables” will be applied to the com-
binations of any one of the four operations, addition tables,

subtraction tables and division tables having the same general

meaning as multiplication tables.

Series A of the Courtis Tests was designed for the express

purpose of measuring the effects of various methods of teach-

ing the tables. When the writer by giving the Stone tests

to his own classes, discovered in them the degree of variation

discussed in the preceding pages, he decided to limit his

experimental work to a single ability until that one was
brought under control. Test 7, which measures skill in the

four processes with whole numbers, is an illustration of the

ability selected, but it was recognized that a child might fail

in this test for a variety of reasons. Tests 1 to 4, each a

test of the tables in one of the four operations, were the

most evident elements that needed to be controlled. A few
others were provided for in Test 7 itself. The general plan

of campaign was, therefore, to attempt to control the complex
ability represented by Test 7 through control of the com-
ponent elements of which it seemed to be made up.

That knowledge of the tables is a conditioning factor in

abstract work is the belief of most teachers of arithmetic.

And in general the relation can be shown to hold true. In

figure 1, for instance, the position of each of the 45 dots in

the figure with respect to the two axes was determined by

30



the average scores of a group of children in Test 7 attempts,

(horizontal axis) and in knowledge of the tables, (sum of

the separate scores in tests 1 to 4, vertical axis). It will be

Figure 1. The diagram shows that while in general there is a very
close relation between knowledge of the tables and ability to work the

examples of Test 7 (shown by the slanting line), there is little rela-

tion between the scores of individual children in the two abilities.

(Shown by the wide distribution of fifth grade scores.) For full

explanation see text.

noted that these dots fall closely along a straight line. That
is, the correlation between these two abilities is nearly perfect.

If any group of children have a high score in the tests of the

tables, they will also have a high score in the number of

examples attempted in Test 7, and vice versa. Either score

may be computed from the other by the formula given in the

figure. The correlation between knowledge of the tables and
accuracy of work is less but is also high. These results con-

firm the common belief that knowledge of the tables is in

general essential to skill in computations.

If, however, in place of correlation by averages of groups
of children, the same relation between the scores of individual

children is determined, the correlation coefficient falls to about
.3, and every conceivable degree of the relation is found. For
instance, in figure 1, if in place of the large star which repre-
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sents the average scores of a group of 5286 fifth grade chil-

dren, there are substituted the 5286 individual scores in Test
7 ,

the distribution drawn in the figure is obtained. That is,

the children in this group were really , of every degree of

ability, from those who could work no examples to those who
could do them all. A similar distribution could be drawn
along the vertical scale. In other words, although knowledge
of the tables is in general essential to skill in computations,

the actual amount of knowledge of the tables which is essential

for any one individual varies from child to child, and the

amount of variation is so great that there is really very
LITTLE RELATION BETWEEN THE TWO ABILITIES.

The fact of individual variation in this relation is still more
strikingly shown in Figure 2. Here the upper scales repre-

sent scores in the four sets of tables, the two lower scales

Figure 2. The diagram shows that individual A has a mind that

conforms in general to the conditions expressed by the formula in

Figure 1 . B is able to work Test 7 without knowing his tables. C
knows the tables but is unable to work rapidly, and is very inaccurate.

Neither B nor C would profit by further drill in the tables.

scores in Test 7, both attempts and rights. The scales on the

four upper lines have been computed by formula from those

on the two lower lines so that if an individual’s correlation be-
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tween knowledge of the tables and skill in Test 7 were that

called for by the equation in Figure 1, his scores when drawn

on the diagram would give a vertical line. Individual A
represents such a child. Her curve is fairly straight and

vertical. Individual B on the other hand made scores in the

tables about like those of a fourth grade child of average

ability. According to the formula, with such slight knowl-

edge of the tables, he should have been able to attempt not

more than 8 examples in Test 7 of which but 4 should have

been right. Actually, however, this individual attempted

eleven examples and had ten of these right, an exceptional

record. That is, this child who cannot give the answers to the

separate combinations with any degree of readiness, (who
does not “know” his tables in other words), is nevertheless

able to work examples apparently involving use of these same
tables at a much higher rate of speed and with unusual

accuracy.

Individual C represents the opposite conditions. His scores

in the tables are very high, but his scores in Test 7 are lower

than the formula calls for, his accuracy being very low in-

deed. From the practical point of view of the teacher, the

important fact to note is that experience has shown that

NEITHER B NOR C WOULD PROFIT IN THE SLIGHTEST BY
FURTHER DRILL IN THE TABLES.

The foregoing facts suggest that some children do not
need to study the tables; that what ordinarily passes for

“learning the tables” is an activity of quite a different char-

acter from that employed in actual work in the four processes.

Such a statement, however, causes many teachers and parents

to remark, “I don’t understand how it is possible for a child

to learn to multiply without learning his tables,” and further

evidence will be arrayed to prove that learning of the tables

may in itself be of little value.

In Figure 3 the records of two sections of an eighth grade

class in a large school are shown drawn on a comparative

graph sheet. For several months one of the sections used

Test 1 to 4 as drill exercises in the tables. Its scores rose

rapidly and as will be seen by the position of the solid line

in the figure, very high scores were made in the June test.
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Fig. 3 —Comparison of grade averages of two sections of an eighth-grade class

in a large city school. Section A was drilled on Tests 1-4 through the year. Section B
was not practiced. The fact that the scores agree in Test 7 shows that the ability

generated by the repeated use of the tests was specific, and did not transfer.

The other section made no change in its regular work. In

Test 7, however, although the scores of the two sections are

so widely different in the tables, their scores in the June tests

agree.

It is evident that the time one section spent on drill on

the tables was waste effort. The ability to give ready answers

to the various combinations did not transfer to the use of

the same in the more complex work. The question at once

arises, “How much of the work done in other classes in learn-

ing the tables is also waste effort?”.

During the last year the writer has received many records

from superintendents who have given the tests twice, six

months or more apart. These furnish the data for a study

of the correlation between growth in the tables and growth

in Test 7; from them it is possible to determine, for instance,

whether individuals whose scores in the tables have shown
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large increases have also made large gains in Test 7. The
results from about 6,000 children are given in Table I., and

Figure 4. The horizontal axis represents growth in Test 7, and

TABLE I

Relation between Growth in Knowledge of Tables (Test 1-4)

and Growth in Test 7.

No. of Cases Gain in Tables
Median Gains in Test 7

Attempts Rights

38 90- 100 3.0 2.2

91 80- 89 2.6 2.5

177 70— 79 3.0 2.4

326 60— 69 3.0 2.4

502 50- 59 2.8 2.1

640 40— 49 1.8 2.0

1032 30- 39 2.4 2.0

1157 20- 29 2.1 2.1

854 10— 19 1.4 1.9

552 9— 9 1.3 1.7

266 -1— -9 .9 1.5

122 -10— -19 .7 1.6

79 -20— -29 .9 1.6

the vertical axis growth in the tables. If there were perfect cor-

relation the results would fall along the dotted line. The actual

data are shown by the solid and broken lines. These indicate

that in general those children whose scores increased as much
as 100 points in the tables (four years’ progress, as measured
by the average growth) made but slightly larger gains in

the number of examples in Test 7 than those who made no
gain in the tables or those whose scores in the tables were
actually less than at the beginning of the year. For examples
right, the correlation is even less. In other words, there is

in general for individuals very slight relation between
LEARNING THE TABLES AND LEARNING TO ADD, SUBTRACT,
MULTIPLY, AND DIVIDE IN THE LARGER EXAMPLES.

35



GAIN IN TABLES
TESTS I

T04

Figure 4. The diagram shows graphically that there is little

relation between growth in the tables and growth in Test 7. Perfect
relation would be shown by the broken line. The actual relations are
indicated by the solid line for attempts and the dotted line for rights.

Knowledge of the tables has some influence in determining speed
of work, but very little in determining accuracy. Based upon 5836
cases of scores in tests repeated after six months’ work.

The foregoing general discussions will have little weight
with some teachers. For them in figures 5 and 6 are pre-

sented the evidence from individual cases. Figure 5 shows
the October record (dotted line) and the March record

(solid line) of two boys, both in the eighth grade, both 13

years old. Both also made a gain of over 70 points in the

tables. One (A) made a large gain in Test 7. For him the

study of the tables seems to have transferred to the more com-
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Figure 5. Effect of individual growths. Records of two boys, both
in the eighth grade, both 12 years old, both gaining a total of 75

points in scores of the tables. A shows also a big gain in Test 7,

but B after six months’ work made the identical scores in Test 7

that he made in the first test. The two growths in the tables do not

appear equal owing to the peculiarities of the scales on the graph
sheet. Individual B is of the same type as C in Figure 2.

plex work. The other (B) shows no change in Test 7. After

six months’ lessons in arithmetic, he has reproduced in March
the exact scores he made in October, 17 attempted, 9 right.

His study of the tables and the large increase in score have

been of no use whatever. The reader should note in pass-

ing that this boy is like type C of Figure 2.

In Figure 6, the opposite conditions are shown. One of

the children (A) has made a big gain in Test 7, without any

growth in the Tables: while the other (B) has been made to

learn his tables and has succeeded, but his ability to work the

examples in Test 7 has been affected adversely, so that after

six months’ effort both his speed and accuracy are lower

than at the beginning of the year despite the gain in 'che

tables. In this case the child is like individual B, of Figure 3.
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Figure 6. Effect of individual growths. A has made a big gain
in Test 7 without any growth in the Tables, while B shows a loss

in Test 7 in spite of good gains in the tables. Individual B is of

the same type as B in Figure 2.

Many teachers will be amazed at these results, but they

can be shown in any number from the records of any school

where the effects of the year’s work are measured. They have

been tested in so many ways that there is no question of

their truth. From all the evidence at hand, the writer esti-

mates that not more than three or four children out of ten

profit by a study of the tables. For the rest of the children,

the learning of the tables in class drills is one activity, and
learning to add, subtract, multiply, and divide are other,

and distinct activities, no more related to the first than study-

ing Greek or Latin would be. There is no escape from the

conclusion, therefore, that very much of the time given to

the study of the tables, particularly in classes above the third

or fourth grade, or to similar activities of the same type in

other subjects, is simply so much waste effort. Such drill

work is specific and does not transfer.

An explanation of the apparent paradox that learning

the tables is of no value in work in which the tables are used
is not difficult to find when once the fact itself is accepted.
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Consider column addition, for instance. If a person adds

8 3 and -I in the illustration, he must hold the

6 resulting 7 in mind while he adds the following 8.

6 We know little about the psychological details of

8 such thinking processes, but it is easy to see that

4 even if a child learned to respond instantly to

3 “8+7=?” with the proper answer, the situation of
— adding the same numbers in column addition is dif-

ferent. In learning the tables as they are ordinarily written on
the board, the motion of the eyes is horizontal, and the stimu-

lation visual for both figures. In column addition, the eye

motion is vertical, and the stimulation is partly visual and
partly mental. Also, farther up the column in the illustra-

tion, a child would have to hold 27 in mind while 8 is added
to it; moreover, the sum falls in the thirties. For many
children who know the sum of 8 and 7 perfectly, to thus

bridge the tens is a difficulty in itself.

In other words, column addition is not a mere succession

of single acts, but an organization of many separate acts

into a complex habit. The slightest changes in any one of

the many component conditions may throw the whole series

out of gear. If the reader wishes a personal demonstration
of the effect of a slight change in conditions in breaking up
a well organized habit, let him turn this page upside down
and attempt to read, or let him try to spell “psychological”

backwards. Here and there an individual will be found to

whom the change in conditions makes no difference, but for

most adults and for nearly all children to learn to read upside

down requires a great deal of “learning” in spite of the ability

to read rapidly and easily under normal conditions. There
is very little transfer from one form of reading to the other.

The reader who has followed the discussion of this and
the preceding article will realize that as knowledge increases,

a teacher’s work will lose its routine character. For efficient

teaching, a teacher must become an expert educational diag-

nostician. In column addition, for instance, the writer

knows of the following reasons why a child might fall short
of standard ability: (1) because he does not know his com-
binations; (2) because he cannot bridge the tens; (3) because
he has a poor memory and so (a) cannot hold the partial

sums in mind, or (b) cannot remember the number to be
carried; (4) because his rate of fa) mental or (b) motor
response is less than normal; (5) because he does not know
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how to control the pulses in his attention; (6) because he
has a large fatigue factor. Each of these requires a dif-

ferent remedy; only one involves knowledge of the tables.

If a teacher is to be of real assistance to children who do
not learn, he must be able to detect the particular causes

of trouble, and to apply the one remedy that fits the case.

How varied are the difficulties of individual children and
how great the need for individual assistance, few, very few,

educational workers of any rank have yet begun to realize.

The problem of devising administrative and teaching

methods of individual instruction for public schools are seri-

ous, but by no means as hopeless as they at first appear. The
first step is to secure definite aims and means of measure-
ment; the second, to collect the experiences of many teachers

in the use of standards and to build up gradually a body of

knowledge of causes and remedies. Administrative changes
will follow as soon as the need is apparent. Probably these

will take the form of larger classes and special teachers.

Certain general explanations can be made to groups of 100
or 150 children as well as to 25, and it is these general explan-

ations only that are of value under present conditions. As
soon as a child has a difficulty, he needs to be handled abso-

lutely as an individual. The proof of this is seen in the

fact that under the present system, without special attention

to individuals, measurement of many thousands of children

has shown that only 25% of the children make really satis-

factory growth, while from 40% to 50% of the children

make the same or lower scores after a year of effort.

For his own classes the writer has devised a practice pad
for the teaching of the abstract work. This pad consisted

of a series of graded lessons, each of such a length that an
eighth grade child of standard ability can complete all the

examples in the lesson correctly in four minutes. The
teacher’s work is thus to hold a four minute drill period each

day. The first day every child in the class tries the first

lesson. Those who complete it successfully try the second

lesson the next day and so on. Those who fail on any les-

son PRACTICE THE EXAMPLES IN THAT LESSON OVER AND
over again until they learn to do them with the required

degree of speed and accuracy. Each day each child takes

the regular four minute test drill, and the results show the

effects of his study. If he is making satisfactory growth,

he needs no special care. If, however, his scores become
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stationary, or even decline under practice, it is a symptom
indicating that the child needs the teacher’s assistance and a

different adjustment of work.

Under this scheme, each child of even a very large class

may be working upon a different lesson. Each child studies

in his own way and progresses at his own rate. As soon

as he finishes the series of lessons, he is excused from further

drill work of this type; for the length of the lessons is so

adjusted as to provide for a year’s growth. Each child who
sticks at any lesson is expending his efforts directly upon
the obstacle that impedes his progress. His work and that

of the teacher go directly to the critical point. In a class

of fifty, but two or three children a day will need the teach-

er’s special assistance, and help will seldom be given to the

same children twice for the same difficulty. At the end of

the year all the children will have attained standard ability

and a year’s growth. None will have been drilled needlessly,

Experimental Edition

Courtb Standard Practice Pad
in Arithmetic

n No. 1 .Addition .Name

SCORES
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Figure 7. Sample lesson from the Courtis Standard Practice
Pads. The lesson contains just the number of examples an eighth
grade child should be able to work correctly in four minutes. The
child practices the different examples over and over until he is able
to complete the test successfully. The series as a whole passes by
easy steps from very simple to very long examples, and provides
for a year’s growth at very small time cost.
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none will have been overtrained. The time cost will be about
ten minutes a day.

Lesson No. 1, the first in addition, is reproduced in figure

7. The records of two children are shown graphically in

Figure 8, in order that the inadequacy of any method not

io
too?

90-

80 -

70 -

60 -

50-

40-

30-

20 -

10 -

O'

GRAPH
a tA

Wafl

i sI

a H

1
i
i
Z 3 is 6 7 8 9 10

TRIALS

% GRAPH

Figure 8. Actual records of two children on the lesson shown.
A grew in speed, B in accuracy, each studying in his own way, and
progressing at his own rate.

adjusted to the individual may be better realized. Individ-

ual A grew only in speed; Individual B only in accuracy.

Other children grew in both at once; still others, first in

speed and then in accuracy. Similar results could be shown
in any number, each child being a law unto himself.

The writer’s conclusion is, therefore, that the tables should

not be studied as such, but the one hundred fundamental com-
binations in each operation should be learned directly in the

situations in which they are used. Thus, a child learning to add
9 for the first time should not first be taught 7+8
7 and 9+5, but should, with objects or by other con-

8 crete means, work out for himself the 15 and the 24.

— He should then practice adding the column over

and over again, looking at the figures and saying 15, 24, until
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the same is learned by heart. Later he will meet the same
combinations in longer columns and in other situations. For

the figures in the various examples of the practice pad have

been so chosen that every combination is represented, as far

as possible, at least once in every lesson. The same procedure

should be followed in each of the other operations.

The practice pad was tried for about two months near

the close of last year. For the first time in the four years

of experimental work, the desired results were secured. The
range of ability within the classes decreased, the accuracy

of the results increased, and control of the abstract work
ceased to be a problem. This coming year a large experi-

mental edition will be issued by the World Book Company,
of Yonkers, N. Y., and its standardization attempted. Cor-
respondence is invited from those willing to try the expe-

riment of doing away with all teaching of the tables in grades
five to eight, and of substituting the incidental learning of

the same under the plan proposed above.
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RECEIPTS AND EXPENDITURES.

1912-1913.

Expenditures, August, 1912, to August, 1913.

Excess of expenditures over receipts, 1912..$ 117.54
Cuts, plates and printing 1,928.55
Labor in preparation of shipments 40.05
Prepaid transportation 40.72
Stationery, postage, etc. (estimated) 60.00

Total amount expended $2,186.86

Receipts.

From sale of 97,200 copies of Courtis Stand-
ard Tests with necessary Folders, Record
Sheets, etc $2,050.23

From 1912 overdue accounts paid 26.39

Total receipts $2,076.62

Excess of expenditures over receipts $ 110.24

To balance this there are

Bills due and unpaid $ 179.49

Tests and supplies on hand (about) 200.00

$ 379.49

Possible balance of receipts over expenditures. . . .$269.25

O'f this amount $103.76 represents profit on sale of tests to

those who made no return but paid in full. It will be seen,

therefore, that the prices charged for the tests on the co-

operative basis barely cover costs even when a large number
of tests is sold.

A few have paid in full and sent in their scores as well. To
all such the writer’s most hearty thanks is tendered. Every
cent so contributed aids in the extension of the work, and if

the growth of the past two years continues, the products of

the co-operative investigations will soon assume national pro-

portions and importance.
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COURTIS STANDARD RESEARCH TESTS

RECORD OF GROWTH

The writer’s research work was started in a small way itr the

effort to determine standards in arithmetic for use in his own teaching.

It has spread to all parts of the United States and to many foreign

countries. The following record and graph give the essential facts

in regard to the development of interest in the use of tests:

Year Number of Orders Number of Tests C

1909-10 1* 200*

1910-11 25* 18,000*

1911-12 63 43,000f

1912-13 100 97,200

1913-14 765 210,680

1914-15 1540 455,007

1915-16 1807 575,542

1916-17 ? p

^Approximate only

f33,000 additional printed by Committee on School Inquiry,

New York City.
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Number of Copies of Arithmetic Tests, Series B. Used in 1914-1915

by States.
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Massachusetts 107,592 Colorado 1,348

Iowa 48,792 Montana 1,280

Indiana 36,431 Tennessee 1,040

Kansas 34,111 Nebraska 983
Illinois 27,798 Oregon . . . 846
Wisconsin 20,851 Georgia 1 800
Missouri 20,820 Idaho 656

Michigan 16,268 Alabama 550
New Jersey 13,510 Connecticut 490
Pennsylvania 12,188 Texas 421
Utah 10,208 Wyoming 421
New York 9,256 Florida 404
Ohio 7,691 North Dakota 350
Minnesota 6,976 New Hampshire . . .

.

340
North Carolina 4,974 Louisiana 320
Washington 4,955 Maryland 207
Oklahoma 2,755 Vermont 150
South Dakota 2,601 Maine 50
Kentucky 2,275 Canada 481
California 2,108 Alaska 100
Rhode Island
Virginia

1,775

1,741 Total 406,913

Number of Copies of Arithmetic Tests, Series B. Used in 1915-1916

by States.

Massachusetts . . .

.

69,697 Rhode Island . .. 3,721
Minnesota 47,185 Texas . .. 2,838
Missouri 42,407 Colorado . . . 2,733
Iowa 40,080 New Hampshire . . . 2,169
Kansas 40,051 Maine . . . 1,700
New York 33,674 Virginia . . . 1,696
Ohio 23,152 Maryland . . . 1,438
Louisiana 22,500 Connecticut . . . 1,420
Indiana 20,112 Tennessee . . . 1,395
Illinois 19,572 Oregon . . . 1,285
Nebraska 16,469 Utah 755
New Jersey , . ! 15,577 West Virginia 660
Kentucky 15,008 Montana 550
Washington 12,296 Arkansas 240
Wisconsin 12,081 Wyoming 202
Michigan 12,027 Vermont 140
Pennsylvania 11,205 Georgia 35
South Dakota . . .

.

5,919 Mississippi 6
North Carolina . . . 5,513 Switzerland 500
North Dakota . . .

.

5,335 Hawaii 240
Idaho China 3

Oklahoma 5,010
California 4,470
Alabama 3,950 Total .. 512,107
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Detroit, Michigan, August 1st, 1916.

To Co-operating Members:

I am sending you herewith a belated report of the testing

work for the last three years. A sudden increase in the oppor-
tunities for research wbrk and the necessity for adjustment to

a new position have made such demands upon my time that I

have been unable before to make the necessary tabulations.

This, of course, has been a matter of great regret, but as the

later returns seemed to show that the standards first set are
in need of but slight change, I am hoping that the effects of the

delay have not been serious.

The progress of the movement for measurement con-

tinues to be a source of great gratification. Standards and
scales are being prepared and used for investigations in all

parts of the country ; the testing work has spread to all phases
of educational activity. Co-operative investigations have been
undertaken from many centers. The value of measurement is

being shown daily in the results being obtained in hundreds
of class rooms.

The Courtis Tests, too, have benefited by the general in-

terest. The number of tests sold has increased steadily. The
number of superintendents making returns and willing to have
their results used by name has also increased. The chances
for co-operative investigations have never been better. Ac-
cordingly the effort will be made this year to extend the

activities of the Department. A competent person is now
employed to give her whole time to the correspondence, nec-

essary office work, tabulation, etc. New tests in handwriting
and spelling have been issued, new tests in reading are being
prepared, and the work of the Department will be continued
and extended as opportunity offers. Your continued support
is asked for the coming year.

A feature of the development of the last two years has
been the co-operation of several University Departments of

Education in the work of determining standards. The pioneer
effort along these lines was the organization of the Depart-
ment of Measurement, Efficiency and Standardization of the

University of Oklahoma, under the direction of Prof. W. W.
Phelan, Dean of the School of Education. While the work at
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this center has been mainly along the line of teacher training

in accordance with the local need, yet, from the first, the goal

has been the determination of state wide standards.

The second center was the University of Indiana at

^Bloomington, Indiana. Here the work was started in response

to a request for assistance from a Superintendent’s Research
Club and has resulted in the organization of a permanent
Bureau for co-operative investigations, under the direction of

Professor M. E. Haggerty.* Three annual conferences on Edu-
cational Measurement have been held and a number of reports

and bulletins have been issued, giving Indiana standards and
results of the work of the Department.

Similar work has been commenced at a number of other

centers and the writer is glad to acknowledge the assistance

rendered by the following in addition to those mentioned above

:

Professor W. A. Jessup, of the University of Iowa
;
Iowa

City, Iowa.

Professor Walter S. Monroe, of the State Normal School,

Emporia, Kansas.

Professor Charles Fordyce, of the University of Nebraska,
Lincoln, Nebraska.

State Superintendent C. P. Cary and Professor M.*V.
O’Shea, of the State University, Madison, Wis.

From each of these centers from ten to sixty thousand
copies of the tests have been distributed. Returns Will be
made directly to these centers and only the completed tabu-

lations sent to this office. A number of these returns are in-

cluded in the results given below. Such work serves two
purposes; it gives to each state a local standard, based on
local conditions

;
and it brings the superintendents through-

out the state into helpful relations with the educational forces

of the University in the solution of their common and vital

problems. The writer will be glad to do all in his power
to increase -the extent of such activities. Special editions of

the tests will be printed and special prices made whenever
the tests are ordered in lots of ten thousand (10,000) or more
at one time. The determination of national standards could
be easily accomplished through the development of such state

centers for co-operative work.

Mention should also be made of the use of the Series B.
tests by the Department of Educational Research of Boston,
Kansas City, New Orleans, Seattle and Detroit and of part of

^Professor Haggerty now has charge of a similar co-operating bureau in con-
nection with the State University at Minneapolis, Minnesota.
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the Series C. tests by Prof. E. P. Cubberley in the Survey of

the schools of Salt Lake City, Utah.
The Research Tests in English, however, will no longer

be kept in stock and can be supplied only after special print-

ing. The Geometry Tests, also, will not be reprinted until

after revision. Both sets of tests have accomplished their

original purposes and are too imperfect, too costly in time, to

warrant further use by the general public.

To replace Series C. separate tests in Reading, Spelling*,

Writing*, and English composition, based upon the informa-
tion gained from Series C, will be issued later, probably in

time for the June, 1917, tests. The writer hopes to prepare a

complete series of tests and instructions for survey purposes,

covering Reading, Writing, English Composition, Spelling,

Arithmetic, and abilities related to the same, that a superin-

tendent may have complete material available for a study of

the efficiency of his own system. The requirements for such
tests are that they really measure the products of school train-

ing that are important and that they demand the expenditure
of as little time and labor as possible on the part of the teach-

ers. Neither requirement can be met at present by very many
of existing tests, but good progress is being made towards a
satisfactory solution of the problems involved. In reading
and composition particularly, the way has been cleared for

the construction of much more valuable tests than any which
are in use at present. However, in view of the number of

inquiries for reading and composition tests which are received,

the writer ventures to recommend as both valuable and prac-

tical for general use

Oral Reading Gray’s Scale W. S. Gray, Univer-
sity of Chicago.

Silent Reading Kansas Tests Bureau of Educa-
tional Measurement
and Standards, State

Normal School,

Emporia,* Kansas.
English
Composition! Willing Scale See report of Denver

Survey

Two other carefully prepared scales are worthy of experi-

mental trial, although their value has yet to be demonstrated.

Trabue Language Scales

Woody’s Arithmetic Scales

*Now ready.

fSee also the Trabue modification of the Hillegas Scale known as the Nassau
County Supplement.
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Both of these may be obtained of Teachers’ College, Columbia
University, New York City.

The preparation of tests and scales is an important scien-

tific problem and a fundamental one. But if the new instru-

ments are not put to practical use, what good are they? Prac-

tical use means daily use in the class-room, means use by
teachers, supervisors and superintendents. We have already

quite a number of tests and scales available for constructive

work, but there are very few records of continuous measure-
ment in the same school system year after year, very few at-

tempts to use the tests to measure how much change has been
accomplished in a given number of hours of teaching effort.

The work of this department, therefore, will be devoted to

attempting to secure such records and your co-operation is

invited. Will you not give one or more standard tests under
standard conditions, not once, but at the beginning, middle,
and end of the year, and at the beginning of the next year,

making at the same time accurate records of the amount of

school time given to the subjects. Will }^ou not keep a con-
tinuous record of the scores of individual children from the
earliest grades at which they can be measured to the last grade
in which they are under your care 1

? Not until we have such
records can we say definitely what result should follow 100
hours of teaching effort, or know at what grade or period of

child life it is best to stress a given subject. Measurement
of growths will be the standard problem for several years to

come.

S. A. COURTIS.

XA cumulative record and graph card has been prepared to make pos-
sible the keeping of a continuous record.



CAPACITY, ABILITY AND PERFORMANCE
IN RELATION TO

STANDARD SCORES IN THE FOUR OPERATIONS

In June, 1912, a set of tests of the four fundamental pro-

cesses in arithmetic was issued, beoause investigations then
completed had proved that the tests of Series A were of little

practical value except as instruments of research. However,
the new* series of tests (Series B), were constructed, not in-

dependently, but on the basis of the standards already estab-

lished for Series A. That is, the difficulty of the examples,
the length of the tests, and the time allowances were so ad-

justed to each other that the June standard eighth grade
score for each test might be 12 examples attempted. How
successfully this was done is shown by the fact that the scores

adopted for final eighth grade standards are 12, 13, 11 11,

examples respectively.

However, before the estimated standards could have any
validity, actual results were needed, and in February, 1913, tab-

ulation of all returns that had been received was made and
standards set. These tabulations were published as Bulletin

No. 3 and sent to all who had contributed scores.

The following June, returns were available from schools

in some 19 states and a second tabulation was made
;
the re-

sults of which were embodied in a new graph sheet which was
named “Supervisory Graph,” because it is of special value
from the point of view of “supervision.”

By this time the experimental work being conducted with
the tests had showin the need of simplified methods and a

means of relating the speed and accuracy of the product. Ac-
cordingly, after some preliminary experiments, a new record

sheet for class results was devised and the whole work of giv-

ing, scoring and tabulating simplified as much as possible.

This new sheet has now been in general use for more than a

year, and from returns available new tabulations have been
made which furnish the third check on the standards pre-

viously set. The._pnrpose of.. thlsL-artide Ts . therefore, to ex-

plain, in such detail as seems necessary, the ^syipex.YiSQDT graph
sh£e£ and to discuss the several questions which underiieme
setting of standards of attainment.

The Supervisory Graph, as its name implies, is peculiarly

an instrument of supervision, whether used by the teacher,

the principal, the supervisor, or the superintendent. Its graphs
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are constructed from class or group results. Its curves show
the nature of the development of the different abilities through-

out a school or school system, and enable a teacher or a

superintendent to determine the position of his class or system
in relation to the results secured from other schools. The use

of each of these will now be discussed.

Development Curves.

The place and amount of the development of an ability are

evidently important questions to be considered in curriculum
making. Do children acquire adult skill in addition, for in-

stance, in a single year, or is adult ability slowly built up by
small yearly increments? In other words, is ability solely

the result of training or is the degree of ability of any child the

resultant of many factors, heredity, maturity, etc., of which
training is but one?

The answer to these and kindred questions is to be found
in the development curves for the different abilities. In Fig.

1, for instance, the heavy line is the . development curve drawn
from the grade medians for addition as determined from the
1916 general tabulations for small towns and cities. The grades
are shown along the base of the figures, and the grade scores by
the scale at the left. The type of addition examples in the list,

and the standards for speed (the scores from which the curves
drawn as broken lines were constructed) are also given, together
with the instructions for drawing the curves. Finally, the May,
1915, scores of those school districts in Boston (29 in all) which
have been tested every year since 1912, are shown as represent-

ing the highest scores made in large cities. Those not familiar

with graphic work should study this material carefully until they

understand how the curves are drawn.

It will be noted that the development curve for number of

examples attempted shows uniform development from the early

grades to the end of the elementary school. The curves for

subtraction, multiplication, and division, are precisely similar.

Therefore, in general, it is possible to say that under present
conditions these abilities develop gradually through school

years, but whether or not this is true of individuals can be
known only When there are available records for the actual

growths of individual children throughout the grades. It is

also possible to say that the standard scores represent, in the

lower grades, speeds which are much lower than the median
speeds, and in the upper grades, speeds that are about midway
between the scores of large and small cities. The reason for

these differences is explained below.

1/
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Test No. 1. Addition.

FIGURE 1

G=Grade medians, based upon 855 class medians representing 24,412 individual
scores.

S=New and old standard scores.
B=Boston grade medians, selected group, May, 1915.

Grade
Median Speed, June, 1916*
Median Accuracy, June, 1916*..
Old Standards
New Standards

Boston, Median Speed
Median Accuracy

3 4 5 6 7 8

5.7 6.7 7.8 8.9 9.8 10.0
41% 60%' 68% 71% 72% 74%
3 5 7 9 11 12
4 6 8 10 11 12

8.2 9.3 11.5 12.9 14.4
70% 72.9% 78.2% 77.5% 79.1%

Instructions for Drawing Curve.

To draw the development curve for Speed in Addition, mark
in the column for each grade a heavy dot horizontally opposite

the score corresponding to the median speed for that grade. Join
each dot to the next by a heavy, solid line.

Speed and Accuracy.

A little consideration will show that work in the funda-

mental process of arithmetic has two qualities—speed and ac-

curacy—but a great deal of confused thinking centers around
the use of the two terms. Speed means amount of work done

•Excluding large cities.
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per unit of time ; accuracy means the percentage the amount
of perfect work is of the total amount done. The difficulty

seems to be that many persons do not discriminate between the

use of the terms to describe abstract qualities in general, and
the use to describe the performance of an individual in a par-

ticular test. For instance, when one says “Individuals differ

in their speed of addition,” one mentally qualifies the statement

with the reservation “all other conditions of work being con-

stant.” One refers, not to a particular speed of work of a par-

ticular individual, but to the general fact that if any two in-

dividuals, as a young, untrained child and an experienced

bookkeeper, both add the same material, under the same phys-
ical conditions of light, heat, bodily health, etc., for the same
length of time and if both add “as fast as they can,” the speed
of the two individuals, almost without exception, will not be
the same.

Out of such experiences we build up the general concepts,

speed of work of children, speed of work of adults, speed of

work of accountants, etc., and standards of speed are precise

measures of these general concepts. The average speed of

work in addition of 8th grade children in the public schools
of each of the fifty largest cities of the United States, if tested

under uniform conditions the first week of school, would, with-
in narrow limits of variation, be a constant quantity, and in

value would, for eight minutes of work, equal between 8 and
11 units of No. 1 of the Series B tests. The reasons for this

constancy are two: (1) The human nature of the children in

the fifty largest cities of the United States is the same; (2)
the differences in the training given this common nature in the
fifty states are less important than the similarities. Con-
sequently, the scores for any one grade are remarkably con-
stant from city to city. It is this constancy of results that
makes standards of speed and accuracy possible. 1 —

/ A
When we deal with the results of a test of a particularfoar

child, however, we deal with a totally different situation. For
the child may change his speed of work at will. He may race
through a test at high speed, or he may work slowly and ac-
curately. His speed in one situation will differ widely from
his speed under different conditions. Speed to have meaning
must be defined in terms of the quality of work done and the
conditions under wmcn it is done. To discuss the question
intelligently it is necessary to recognize the difference be-
tween capacity, ability and performance.

1Note the constancy of the results on pages 52 to 111.
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Let ^capacity represent the possibilities of development of

the human 'nature of the child, the natural endowment of

nerves, muscles and brain cells which the child inherits from
its parents. Children differ widely in such natural endow-
ment, vary in fact from idiocy at one end of the scale to the
natural equipment of the greatest genius on the other, and they
vary correspondingly in the ease in which any given skill, as

addition, may be developed. Capacity may, therefore, be called

potential ability.

The term ability will be used throughout this article to

mean the degree of skill actually developed by the effect of

training upon inherent capacity. The greatest genius, if im-
prisoned for life in a dungeon and given no training, would be
incapable of developing by himself the degree of skill of any
one type of work, as addition, which he might have attained

easily under more favorable conditions. On the other hand,
all the training in the world could not develop in the idiot

the ability which the genius often reaches through his own
efforts. There is no need here to raise the vexed question as

to which is greater, nature or nurture. There is no question
of the fact that individual children differ in their inherent

capacities, nor of the equally patent fact that the effect of train-

ing is conditioned by such innate capacity. If conditions or

opportunities, of training are equal for all, nature is the de-

termining factor in the production of ability, but if opportun-
ities for training are unequal, then nurture may be the deter-

mining factor. One needs to see clearly, however, that for any
one individual, born with a capacity represented by, say, 100

units, the degree of ability attained may be anything between
0 and 100, according to the amount of training received. Abil-

ity, therefore, represents the actual development of the in-

dividual. Two individuals of equal capacity may have at the

present moment very different abilities, due to the differences

in their training. Conversely, two individuals of different

capacity may attain the same ability because of the differences

in their training.

For the individual there is also a third term to be con-

sidered—p^formance* By this is meant the actual achieve-

ment in a given test. Suppose an individual with a capacity

of 100 has received a training which has produced an ability of

80, what will be his performance in any test? A little con-
sideration will show that performance will vary as the condi-

tioning factors in the environment vary. The human machine
is exceedingly complex. In general the ability to add is in

some way determined by the inherent capacity and the past
training of certain cells in the brain, but the actual activity
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itself is conditioned by any factor that will affect in any way
the functioning of the human mechanism. A person with, an
ability of 80 will add a certain number of examples in a poor
light and a much larger number in a good light. His score will

be one value when he is adding as rapidly as possible and
another when adding as accurately as possible. His per-

formance will vary with every change in his physical, mental,
or emotional conditions, in spite of the fact that at each test

he may be doing his best to put forth the same effort. There
are also a variety of voluntary changes that are possible. At
will, a person may work at any speed between 0 and max-
imum ability, at any accuracy between 0 and 100%. A per-
son of ability 80, may in 100 tests have any score from 0 to

80, but the score of 80 will be made very seldom. Every
possible factor must be operating favorably before performance
will equal ability. Ordinarily, performance will be less than
ability, just as ability will usually be less than capacity. More-
over, the most characteristic thing about performance is its

variability. Performance, therefore, is merely a fact, a symp-
tom. It may or may not afford a reliable index of ability, just

as ability may or may not approximate capacity. The funda-
mental relation between these various elements is represented
in the diagram in the figure below.

ESSENTIAL CONCEPTS
TRAINING —

RESULTANT OF
CAPACITY AND

TRAINING

PHYSICAL, PHYSIOLOGICAL
EMOTIONAL

RESULTANT OF ABILITY
AND CONDITIONS

Training acting on capacity develops ability. Ability acting under given con-

ditions results in a specific achievement, or score, or performance. Con-
versely, ability is inferred from performance, but for correct inferences allow-

ance must always be made for the conditions under which the performance
takes place.

FIGURE 2

CAPACITY
(POTENTIAL ABILITY)

l
ABILITY

/GENERAL POWER\
TO DO )

{
CONDITIONS I

*

PERFORMANCE
(SPECIFIC ACHIEVEMENT)
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In the past, educational authorities have paid too little

attention to the differences between capacity,. ability, and per-

formance. The immediate, the tangible result—performance
—has been the basis of thinking, and ability, where it has been
differentiated from performance at all, has too often been in-

ferred from a single performance in which no consideration

was given to the conditions under which the performance took
place.

v Capacity has been almost wholly ignored. A little con-

sideration will show, however, that capacity should be the

basis of all educational thinking and planning. For only as

the training the school offers ministers adequately to the in-

born capacities of children will it fulfill its most vital function

of developing and organizing the personalities of individuals.

The school has no control over the capacities of the children

brought to it
;
these have been fixed by heredity. The school’s

teaching, is therefore, absolutely conditioned by capacity. In
whatever particulars school training is in accordance with
capacity, it will be successful

;
in whatever particulars it at-

tempts to go against capacity, it is fore-doomed to failure. The
child that inherits a great capacity for addition will learn to

add readily and will attain very high levels of skill under very
moderate training; the child born tone-deaf will fail to

profit by the most extended training in any music which in-

volves the recognition of tone, just as the child born colorblind
will waste time in attempting any work which demands ac-

curate color discrimination. No amount of training will devel-

op capacity
;
it is the great conditioning factor in school train-

ing, and education can be made efficient only as it first deter-

mines the inherent capacities of the individual child and then
adjusts its training accordingly.

In this connection it is interesting to note that the mind
of that great leader, Sir Francis Galton,—the first man to

apply scientific methods to the study of human nature—rec-

ognized as early as 1875 that when inborn capacity is ignored
in education, nature and not nurture is the determining factor

in the product. With the clear insight of genius he went fur-

ther and seized upon the generation of individuals of great

natural talents,—that is, the social control of capacity—as the

fundamental social problem for all time. The movement for

eugenics was the result. In view of the theoretical recogni-

tion by the educators of all ages of the natural differences in

children, it is very remarkable that so little has been done in

the way of practical adjustment of training to capacity. No
thinking person can look at the drawing below and not rec-

14



ognize from the facts presented so vividly by the artist that

children differ fundamentally in their capacities. When the

distinctions between capacity, ability, and performance are

universally recognized, the corresponding change in school

training will inevitably follow.

With capacity once determined, the measurement of the

degree of ability to be developed becomes the fundamental
educational problem. As has been said, a person of little

capacity and great training may, in performance, equal the

result of a person with great capacity and little training. In
the cultural and inspirational phases of life, society needs the
utmost contribution the personality of the individual can

“All men are created equal” Drawn by Rodney Thomson for the N. Y. Sun

FIGURE 3

make. In such fields, the nearer ability approximates capacity
the richer will our social life be. But much of the training
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of the elementary school has for its goal the development of

mechanical skills. Addition, penmanship, the mechanics of

reading, are illustrations. These mechanical skills are the
tools by which mental work is done. After a certain effective

level of skill is reached, further development yields diminish-
ing returns. In general, individuals need to be developed, not
to their maximum capacity, but only to the degree of ability

corresponding to the general demands of social life. Technical
training will always carry certain abilitieiTTo higher levels,

but such training may safely be left to the vocational schools.

For all the mechanical skills, therefore, the goals of the
elementary schools should be the optimum, not the maximum,
development of ability. A standard score represents a stan-

dard performance, from which in turn a desired level of ability

may be inferred, but the amount and character of the training

required by the children to reach that level must vary from
child to child in accordance with the variations in the capacity

of the children .

1 But as ability cannot be measured directly,

only inferred from performance, and a performance is modified,

sometimes profoundly, by even slight changes in the environ-

ment, to secure reliable performances the first care must be
to control the conditions. Time is the first great factor in the

environment that must be controlled
;
for it is common exper-

ience that every human activity takes place in time and that

achievement, other things being equal, is directly proportional

to time. The second great factor is the emotional attitude of

the person being tested ;
for again it is common experience

that a person can change at will the amount of effort put
forth in a given time. If the test appeals to the individual,

performance will more closely approximate ability than under
conditions where the test makes no appeal. For this reason
it is essential that the tests themselves, the instructions, the

method of conducting the test, and every phase of the testing

work, should be kept as uniform as possible.

For the same reason, one should be careful to recognize

that a score in a given test represents merely a performance
under the given conditions. Qne should guard against infer-

ring what performance might be under some other conditions.

Yet, if conditions have been well chosen, scores under stan-

dard conditions represent ability much more truly than when
conditions have not been controlled. It is through lack of

proper control of conditions that most teachers deceive them-

1The writer has provided the means for such adjustment of training in

the four processes of arithmetic in his Standard Practice Tests published

by the 'World Book Company, Yonkers, N. Y.
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selves by the examinations they give. In similar fashion,

parents, teachers, and superintendents, who try to explain

poor scores by saying that better results would have been

obtained had more time been given, or some other condition

changed, are merely deceiving themselves. The facts they

state are obvious enough. The facts they do not recognize

are that any legitimate change in the conditions would affect

all the scores alike, and that any change which merely enabled

their children to simulate the performance of those of greater

ability would be illegitimate. In Series B, for instance, to

double the time and increase the length of the tests would
merely tend to increase the differences between the perform-

ance of the able and the less able. To abolish the time limit

altogether would be an illegitimate change. For every child,

not feeble-minded, could, if given time enough, eventually

turn in a perfect paper. The scores would thus seem equal,

when really they had been obtained at very different time
costs, and time is an important element in all human af-

fairs. It is true that the children would make a better show-
ing on the face of the returns, but it is also true that a group
of 100 boys, selected because of perfect scores when tested

without a time limit, would prove very much less satisfactory

as bookkeepers than TOO boys selected because of perfect

scores under a rigorous control of conditions, including time.

“All is not gold that glitters” could easily be paraphrased
to apply to the results of tests and examinations. If a
child fails because his emotional equilibrium is upset by
the test conditions for Series B, the failure is just as real

and considerably more difficult to overcome than failure be-

cause of lack of knowledge of the combinations. It would
be foolish to demand perfection under absurd conditions,

such as adding while standing on one’s head, but it is just

as foolish not to control the conditions at all. In other ^

words, a performance has no significance apart from the con- ^
ditions under which it is secured. The important thing, there-

fore, is to consider carefully each element in the conditions
and to control each in a reasonable way. The writer claims
this has been done for Series B, and that the standard pro-
cedure provides for a minimum, reasonable control of the
essential conditions so that reliable results are insured. Every-
one has, of course, a perfect right to his own opinion of what
constitutes reasonable control of conditions, but everyone
should also be perfectly willing to put his opinion to the test.

When this is done, the validity of the conditions set up as

standard for Series B will soon be established.
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TABLE I

REPEATED TEST

DIVISION SERIES B No. 4

Scores of class in City Normal School. Number in class, 35. Median age 19.

13-13 to 15-14 means that a score of 13 examples tried and 13 right on the first

trial changed to 15 examples tried and 14 right on the second.

Idential
Change of 1

example
Change of 2

examples
Change of 3
examples

Change of 4

examples
More than 4
examples

13-13
16-16
24-24
24-24

15-15 to 14-14

15-

15 to 16-16

16-

16to 15-15

20-20 to 19-19
9- 8 to 9-9

12-

11 to 12-12

13-

13 to 13-12

13-13 to 13-12

18-18 to 19-18

8- 6 to 6-5
8- 7 to 9-9
9- 8 to 10-10
13-13 to 15-14
13-13 toll-11
15-15 to 15-13
15-15 to 14-12
17-17 to 16-15
17-16 to 16-16

19-19 to 17-17

10- 9 to 12-12

11-

11 to 8- 8

13-10 to 10- 7

15-

14 to 17-17

16-

16 to 19-19

10-10 to 14-14

14-

14 toll-10

15-

15 to 19-19

18-18 to 14-14

9- 8 to 13-13

19-17 to 24-22
14-14 to 7- 7

Frequency

4 9 10 5 4 3

Per Cent of Total

11 25 31 14 11 8

36 (Unchanged) 45 (Slight Change) 19 (Marked Change)

Per Cent of Total

Median Scores of {
Tried, First Trial 15.2 Second Trial 14.8

Entire Group
j

Right, First Trial 15.0 Second Trial 14.2

LOSS GAIN

SPEED SPEED

accuracy accuracy

FIGURE 4

IN

BOTH
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Many persons question the reliability of scores in stan-

dard tests. From one point of view such scores are absolutely

reliable. If a child actually works 5 examples in 8 minutes,

no power on earth can alter the fact. Experience shows, also,

that as long as conditions remain constant, the same scores

will be made in subsequent tests. Unfortunately, how'ever,

conditions seldom do remain constant in a series of tests. For
one thing, few persons have been trained to the limits of their

capacities, so that their abilities—and this is particularly true

in young children—are altered by the very practice of taking

a test. For a second thing, mere repetition of any act usually

gives rise to thoughts and feelings which profoundly modify
performance. If a test is given twice in succession one child

loses interest and makes a lower score, another puts forth

greater effort because he found that his position was lowest
in the class. In general, of each 100 children taking a test,

experiment shows that 40 will, in speed, make closely the same
scores in the two successive tests, 40 more will make scores dif-

fering only a small number of examples from their first scores, 20
having higher scores and 20 lower. The scores of the remain-
ing children will differ widely from their first scores, 10 mak-
ing scores very much higher and 10 very much lower scores.

In other words, in a single test, the performance of 90% of

the children will accurately reflect their abilities, while the
performance of the remaining 10% will be unreliable. To
determine which are the unreliable scores it is only necessary
to repeat the test, but if the test is repeated often enough
every individual will on some test show a performance which
will differ widely from his median performance.

It will be seen, therefore, that from another point of view
each score is absolutely unreliable; for one can never predict

from any number of past scores what the next score will be.

Persons untrained in scientific methods are apt to be pro-
foundly influenced by a few striking cases of variability. The
extent of the variation under given conditions, is, however,
constant, so that to a person familiar with the foregoing facts

and figures, the phenomena of variation arouse no feeling that
the results secured are not to be depended upon. On the con-
trary, he knows just what degree of dependence to put upon
each score and, therefore, is able to infer ability from per-
formance correctly.

In support of the foregoing and to bring out an impor-
tant point not previously mentioned—namely, that on repeated
tests of a group, while individuals vary in every conceivable
fashion, the score of the group remains fairly constant—there
is given in Table I the scores of a group of 35 normal stu-
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dents (girls) in two successive tests. In Fig. 4 the changes
in the scores are shown graphically. The length of each arrow
represents the magnitude of the change and its direction the
nature of the change. The arrow labelled Key, for instance,

represents a change of 6 examples gain in speed and 4 examples
gain in the number right.

An inspection of the table will show that 36% of the stud-
ents made either exactly the same score or within one example
of the same score, 45% made within from 2 to 3 examples of
the same score, while 19 % varied widely. These figures agree
rather closely with the statements above, which were based upon
repeated tests of large groups of children. Yet in spite of this

individual variation, note that the median score of the group was
in the first test 15.2 attempted and 15.0 right, in the second 14.8

attempted and 14.3 right.

The foregoing discussion should make it plain that ability

can only be inferred, not measured. If a larg-e number of
tests are given under constant conditions, however, the per-

formance of an individual will always show a tendency to

cluster around the most frequent score, so that this central

tendency of performance is a true measure of his effective,

if not of his maximum ability. A series of tests also fur-

nishes a measure of variability, which serves to tell to what
degree the performance of the individual may be depended

SURE

FIGURE 5
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upon to approximate the most frequent score. For instance,

in Fig. 5 is given the record of an individual taking Test No.

1, Series A, the addition combinations, every fifteen minutes
from early morning until late at night on two different

days. In Table II, the distribution of the scores is given, also the

median scores and the median deviation. It will be seen that

the degree of variability on the two days was closely the same,

although the median scores of the two series of tests were not

the same within the expected degree of variation. That is,

the effect of some large, unknown factor had lowered the level

of performance from 72 to 65. From the curves it will also be

seen that performance was constantly varying, part of the

variation being due to small chance factors and part to larger

TABLE II

RECORD OF SCORES IN REPEATED TESTS

Series A. Test 1. Addition Combinations

Time May 12 May 16

1913 1913

Time May 12 May 16

1913 1913

Time May 12 May 16

1913 1913

6.45 A.M. 65 54 12.30 70 6.15 75
7.00 63 62 12.45 75 6.30 Dinner 59
7.15 63 60 1.00 P. M. Lunch 6.45 Dinner 66
7.30 68 B 1.15 68 7.00 72 63
7.45 Break- 63 1.30 72 65 7.15 73 64
8.00 ast 61 1.45 70 62 7.30 76 62
8.15 59 2.00 72 72 7.45 70 56
8.30 73 59 2.15 71 69 8.00 75 70
8.45 72 58 2.30 67 60 8.15 73 72
9.00 73 66 2.45 70 70 8.30 78 60
9.15 70 68 3.00 72 60 8.45 75 69
9.30 79 72 3.15 66 65 9.00 79 62
9.45 74 68 3.30 62 74 9.15 80 66
10.00 82 70 3.45 ' 71 67 9.30 81 63
10.15 76 58 4.00 64 62 9.45 75 63
10.30 71 71 4.15 68 63 10.00 76 63
10.45 79 66 4.30 73 57 10.15 74 65
11.00 72 68 4.45 72 68 10.30 74 63
11.15 68 67 5.00 73 71 10.45 78 65
11.30 To 66 5.15 63 66
11.45 Store 70 5.30 62
12.00 N 68 5.45 67 70
12.15 72 60 6.00 66 66

SUMMARY
Number of answers written per minute.

Date
May 12
1913

No. of

Trials 54-59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77-82 Med. M.D.

May 16
1913

53 1 3 0 1 2 2 3 0 5 3 7 6 4 5 3 8 72 3

Aug. 8 60 8 5 1 6 7 1 4 7 2 6 2 5 2 3 0 1 65 3
1915 3 1 2 66 0

*Of score n from score n+1.
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"Measure the efficiency ofthe entire school, not the individual ability ofthe few”

ARITHMETIC—Test No. 1. Speed Test—Addition

Nam« - - School—

Write on this paper, in the space between the lines, the answers to a

as possible in the time allowed.

Grade.

many of these addition examples

1 6 9 0 4

JL 6. _5 1 2

1 4 8 0 2,

_6 T _9 _5 _7j

2 9 7 4 5
2 3 ji _0 ^

1 7 9 3 2
3 7 6 £ 4

3 4 7 0 3

I 6 9_ £ 5

1 3 8 2 3
7_ 9. _5 0 7

1 3 6 0 3

£ £ £ £ 2

1 2 5 6 7
_4_ _9_ _8_ _0_ 2

4 8 9 5 3

£ £ £ £ 6

8 9 7 8 2

£ £ £ £ £
5 8 6 9 4
£ £ £ £ 3

1 8 6 0 5

JL ± L J. 4

7 4 8 0 3 9
£ £ £ £ _4 l

5 0
1_ 4

6
3

4 5 1

8 9 0
3
3

0
6

4 8 5 0 7

-i .2 ± JL 3

1 7 9 3 2£££04

5 9 6 7 5

A JL JL JL

8 9 7 8 5£££02

1 6 7 0 2
J£ 4_ J5 6

1 2 6 0 3£££72

6 9 8 1 2

J_ 4_ 7_ _L 3

1 4 9 0 4
_6 7_ ± 1 2

FIGURE 6

diurnal factors which produce marked maxima and minima
of performance. This same person, measured two years later

in three trials of this test about twelve o’clock in the day,
made a median score of 66 with a median variation of 0. His
ability should be rated as 66, and on any single test he is likely

to make a score within 3 examples of 66. At the same time it

must be recognized that his scores may vary at any time as much
as 15-20 points from 66. His ability is thus shown to be con-
stant over the interval and his scores should serve as a clear illus-

tration of the distinction between performance and ability.

In the illustration above, the person was a male, 71 years

old, a graduate of Harvard College and of the Royal School
of Mines, Freiburg, Saxony, a mining engineer and metallur-

gical chemist of wide experience. His ability to add was
highly developed by his professional training and has been
given constant use during his professional career. It is not
surprising, therefore, that his ability was constant over a three

year period late in life.

With young children, however, the problem of determina-
tion of ability is complicated by the fact that present ability

falls so far below capacity that the ability itself is likely to

be profoundly altered by the series of tests. For instance, in

an article by Davidson and Otis in the Elementary School
Teacher, for April, 1913, the score of school children in 25

successive trials of the same addition test No. 1, Series A
(Fig. 6), five each day for five successive days, was discussed.
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Fig. 7.—Three individual practice curves and graphs of the actual scores, showing

variation caused by chance errors.

In Figure the curves of three individuals are reproduced. It

will be noted that in each of the three cases there was varia-

tion of performance and in each a general upward tendency
to the curve of ability itself. That is, the series of tests was
really a training series and the final ability very different from
the initial ability. To be sure the ability trained was prob-
ably not the ability to add, but some of the minor abilities

connected with motor response in starting, writing figures,

etc., which are important factors in determining performance.
Nevertheless, in the opinion of the writer, the conclusions of

the authors that 25 tests are necessary to obtain a reliable

measure of individual ability is absolutely unwarranted. The
initial test was probably the truest measure of the ability to

add possessed at that time. At most, a series of three tests,

one each day, would be the maximum number permissible
without running the danger of profound modification of the
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ability being measured by the practice effect of the tests them-
selves.

This, of course, at once raises the question of the measure-
ment of capacity itself, and on this point little can be said.

Professor Thorndike and others have shown that there is practi-
cally no upper limit to human ability, that human capacity is

infinite. 1 For even the most expert telegraphers, typists,

accountants, etc., in spite of daily practice in the use of their
particular skills, will improve markedly in performance if they
undertake additional practice with the desire and intention
of raising their records. To be sure, there may be long
plateaus of little progress, but sooner or later, under the spur
of some urgent need or of changed conditions, new levels of
ability will be reached.

This fact, however, does not conflict with the other fact

previously stated, that individuals differ in their inherent capaci-
ties. It merely means that although any level of ability may be
reached by any individual, the amount of training needed to reach
a given goal will vary with different individuals. It ought to be
possible, therefore, to devise units and measure capacity. The
total change in ability produced by 100 hours of standard train-

ing would be such a unit, but it would be difficult to eliminate the

effects of physical health, past and present, and other equally

important but conflicting factors. Nevertheless, work along this

line must be attempted and could easily be made successful

for normal children under average conditions.

In fact, next to measuring scales and standards of achieve-

ment themselves, nothing is so urgently needed in education

as standards of capacity. A number of investigators have
shown that at present results from standard tests are won-
derfully constant from city to city. This means simply that

average human capacity is constant and average opportunities

for training are constant. It should be possible, therefore, to

evaluate teaching effort in terms of changes produced in a

given time. From the work of Ayres and Buckingham it is

possible to say, for instance, that if in any grade 46% of the

children can spell a word correctly, the following year 64%
of the children will be able to spell it correctly: that is, the

training ordinarily given is effective at this level of accuracy
with 18 children per hundred.

Unfortunately in this case, the time element is lacking.

Let us suppose that the word being taught is “visitor” and that

46% of the children in a certain third grade class can spell

it correctly in September: let us assume further, that during

xThe phrasing is mine.
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the year the word receives two minutes’ attention from the

teacher on each of five days, or ten minutes’ teaching, and
that the children give also a total of ten minutes of study to

the word during the year. Then any class giving an equal
amount of time to the study of this word, under the direction

of a standard teacher, would be of greater capacity than nor-

mal if more than 18% of the children learned to spell the word
and vice versa. On the other hand, if the capacity of the class

is known to be normal, a better result than 18% would indi-

cate unusual ability on the part of the teacher. Measurement
of capacity and of teaching effort must await, therefore, the
careful evaluation of the changes produced in a given time
and under given conditions.

Some investigators have considered that tests for the meas-
urement of intelligence are really tests of capacity, and judgments
that children are feeble minded, or of limited mental capacity,

are often made on the basis of performance in a series of such
tests. The writer contends that such judgments must be made
with caution. It is ability which is to be inferred from per-

formances, not capacity. It is true, of course, that if the op-
portunities for training have been uniform for all, then lower
ability implies lower capacity. But our knowledge of the effects

of environment, particularly that environment which is beyond
the school’s control—home life, street life, etc.,—is so limited

that it is not safe to assume uniformity of training where definite

knowledge is lacking. All cases of limited capacity will be de-

tected by mental tests, but the converse statement is not true.

All who fail in such tests are not mentally deficient. The only

reliable measure of capacity is change of ability under training

where all the conditions of training have been fully measured
and controlled.

Few educators seem to have sensed at all the bearing of

these points on school work. In addition, for instance, the

median 8th grade speed in Test 1, Series B, is 10 examples in

8 minutes. This could easily be made either 6, or 16, by vary-

ing the conditions of training. Actually, in many 8th grade

classes the abilities of the children range from 4 to more than

24 examples, but there is no evidence that there is any upper

limit to this ability. The writer has the •scores of certain

adults in his possession which indicate abilities from 40 to

60 examples in 8 minutes. Standard speed for Test 1 might,

therefore, be set anywhere between 0 and 60 examples.

It would be very foolish, however, to set school standards in

addition so high that they could only be reached by average
children, giving 8 hours a day for 8 years to such practice.
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Addition, as an ability, is of relatively little importance. The
child cannot afford to give to its development a moment’s
more time than is necessary. Neither can he afford to attain

such a poor control over the ability that his social or profes-

sional activities in after life will be handicapped by his want
of training. At present, the school merely provides in a gen-

eral way for certain opportunities of training which are equal
for, all. Consequently, the ability attained hy p.qrh rhilrl is

determined by his inborn capacity; the ability to add by soci-

ety in general is determined by the average ability of those
who succeed. Measurement of adults in various walks of

life places this ability at about 16 examples. 1 Measurement
of 8th grade children gives a median performance of 10 exam-
ples. The median accuracy is but 74%. Now, it is known
that training in this grade that will increase the accuracy eight

or ten per cent will raise the speed about two examples. There-
fore, 12 examples and 85% probably represent optimum goals

under present conditions : that is, 12 examples is probably a speed
which is easily developed under present conditions, and which is

apparently equal (immaturity being considered) to the demands of

society.

Reference to Fig. 1 will show that the standard scores in

speed in the lower grades have been set much lower than present

median speed. This was deliberately done because accuracy
in these grades is at present very low. The speed goal ought
not to be so high that the children are tempted to hurry. On
the contrary, the general belief of teachers seems to be that

accuracy should be emphasized in early training, then speed.

While there is evidence to support the opposite view, the

writer prefers to adopt the conventional plan, leaving it to

experience or direct experiment to prove the standards wrong.
It should be clearly recognized, however, that all such stan-

dards are tentative only and that the best training may be
that which forces the speed in the third grade to its final

level, then brings up the accuracy to correspond.

The standard scores represent, therefore, merely the writer’s

best guess on the basis of all the data available. Those who do
not agree with them should guess for themselves. In general,

the writer considers that the standards adopted correspond to

average speed at from 85 to 100 per cent accuracy of work.

Standard Speeds.

The adoption of such standards gives both teachers and
children a definite goal towards which to work and specifically

xSee Fifteenth Year Book, National Society for Study of Education,
page gi.
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limits the training. Until a child reaches the standard level

of ability, he is a subject for training. After he reaches this

level, his speed of work is no longer a matter of concern. If

it goes higher, well and good. Such development does no
harm, but probably does no good, either. Measurement of

school superintendents shows that when one has an ability

of 16 or 17 examples in Test 1, Series B, any salary is open
to him from $1,500.00 to $4,500.00. That is, after the critical

development has been completed, ability in addition is not

a factor in determining a superintendent’s salary. Probably
the same thing is true in other walks of life, and all these con-

siderations make it essential that for efficiency in teaching,

each child must be brought to the standard and that no child

who has attained the standard shall waste time in further drill

tending to increase his speed.

It is to be noted in this connection that a speed of 12

examples in Test 1, in eight minutes, means a median per-

formance of 12 examples. Such a speed represents a certain

stage of development of ability. A child of limited capacity *

may need to undergo a great deal of drill to reach this level,

but the training needs to be continued until the level is

reached. The child’s training is not completed because he is

able by special practice on the direct examples used in the
tests to make the standard performance ONCE after many
trials and great effort. The goal is attained only when he
works easily and naturally at the desired rate. When his

median performance is up to standard, if he has made the
standard score in each previous grade for many years, a very
few trials may suffice to prove his development, but there
should be no question of hurry or strain, or special prepara-
tion for the test. Because a school system adopts a standard
of speed, it does not mean that it is going to “speed up” the
children or put them under strain. All such interpretations
of “speed” are due to the failure to distinguish between the
general concept of speed as the natural, or normal, median
performance of a given group in a given time, and the volun-
tary effort of the individual to reach his maximum perform-
ance under the given conditions.

Some writers, including the writer of this article, have
suggested that speed standards should be the level reached
or exceeded by 30 per cent of the children, but experience has
shown that this is probably wrong. The speed to be desired
is the perfection of performance due to thoroughness of prep-
aration. All skills are habits and the more firmly the habit
becomes fixed, the more automatic its action, the greater the
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speed of work. The one thing necessary is to prevent the for-

mation of conflicting habits which prevent speed. Therefore,

if the quality of the speed is measured by the accuracy of the

results, the teacher has a basis for diagnosis. High speed and
low accuracy, low speed and high accuracy, tell their own
story. Neither represents satisfactory performance, but nor-

mal speed and high accuracy, over a long interval, can mean
but one thing, the establishment of a satisfactory and per-

manent habit.

Too many teachers have failed to appreciate the impor-
tance of work done under a time limit, and the meaning of

failure under test conditions. Too many say the accuracy
would have been higher had there been more time so that

the children would not have been hurried. There is nothing
in the standard conditions to make the children hurry. Each
child chooses its own speed. The median speed for a grade
is, therefore, the natural speed at which a child will work
when he has a motive for getting a given addition done. It

is not at all the highest speed at which he is capable of work-
ing. Every child should learn to work accurately at the aver-

age rate of work of this kind. If his work is so inaccurate
that he must re-check each example three times, he will not
get the proper number of examples done in the given time,

although his accuracy may be 100%. If he has the capacity

for the rapid expenditure of energy, so that he is able to

attempt a large number of examples, but with low accuracy,
his training has also been faulty. Only the child who, when
given a test without warning, responds to the situation in a

way which proves the possession of correct habits of work,
has been satisfactorily trained. Practically every child

n

i^s

capable of proper training, but it is also true that by proper
manipulation ot conditions practically every child can be made
to simulate the performance of the well trained child. It is

thus possible for teachers, who misunderstand the purpose of

the tests, to deceive themselves. On the other hand, if the
tests are given under standard conditions without preparation,

the performance of an individual, nine times out of ten, will

reflect accurately his true ability at the time the test is given.

From the foregoing, it will be evident that standard speed,

as the normal median performance of a large number of chil-

dren, is not likely to be greatly modified by changes in school

work in the future. It may rise about two examples as

accuracy improves, but unless there are marked changes in

the demands of society on the individual, the writer believes

the standards of speed already set will stand as long as our
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civilization. For they are fixed mainly by the factors of innate

capacity, maturity and training. The innate capacity for addi-

tion of the children of the next few centuries does not appear

to be subject to change from any force now evident in social

life, and certainly the average maturity of development of a

child at 14 years of age will be modified very slowly, if at all.

Finally, the setting of a given standard and the adoption of

the new ideal of limitation of training to that standard will

tend to perpetuate the level of ability so determined. Stan-

dards of speed, therefore, are likely to be constant for some
time to come.

The determination of median speed is simply a matter

of the tabulation of a sufficient number of schools tested under
uniform conditions. That the data may be available to all, in

the tables at the end of this article are given the results of a
number of tabulations and the standards derived from them.
In rural schools, and in the south and west, the scores fall

below those of the larger cities, but in all there is the same
wide range of individual ability and in all the tendency to

cluster about the median score. Of course, those who do not
agree with the standards set are at perfect liberty to set their

own, as Boston, Indiana and other centers have done, but the

writer believes that the standards given are those to which
all others will gradually approximate.

Everyone using results from standard tests as a means of

supervision should realize that results reflect conditions, but
_do not diagnose them. A low score may be due to faulty

timing on the part of the examiner, or to poor teaching, or

to an epidemic of measles. A low score is a symptom
;
the

interpretation of the symptom is quite another matter. Poor
teaching should be suspected only when every other possibil-

ity has been exhausted or where there is confirming evidence
from other sources. Supervisory officers should always
remember that the successful interpretation of results is an
ability that can be built up only as experience is gained
through measurement of known conditions, “and that hasty
judgments based upon insufficient data are not made reliable

by any cloak of scientific technique. ,

Standards of Accuracy. '

The question of proper standards for accuracy is not so
simple as that for speed. In the first place, children of all

ages attain perfect accuracy, so that 100% would seem to be
the only standard possible. Certainly no inaccurate work is

of value. On the other hand, “to err is human” and the most
precise of mortals will make mistakes at times. Should the
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standard be 90% on straight ahead work, with the teaching

of habits of constant checking, or should one aim for perfect

accuracy, with checking as an activity to be used only in cases

of doubt?

It seems to the writer that such questions should be
settled, not on the basis of opinion but by experimentation.

It' is possible to determine by actual measurement how many
children, under present conditions, attain standard speed and
100% accuracy; also, how many can be brought to this level.

Certainly 100% accuracy is better than 90% accuracy, unless

the time cost of the training should prove to be too great.

Accordingly, for his own work he has adopted 100% accuracy
as a working standard, but he wishes to emphasize the fact

that this is done with an open mind and a full realization of

the possible necessity for change. A better statement would
be that he has adopted no standard for accuracy, but is now
trying to collect data that would enable a standard to be set

intelligently, and that he is particularly interested in finding

out the number of children who can work at standard speed
and with perfect accuracy.

One further fact needs to be remembered. Accuracy of
work is dependent upon the perfect co-ordination of a large num-
ber of mental and physical activities. Accuracy scores are ac-

cordingly subject to much greater fluctuations than speed scores,

while the accuracy score of a group of twenty children is fairly

reliable, the variations in the performances of individuals are in

need of careful and extended study. Until such investigations

have been completed, no one is in a position to set standards of

accuracy, or even to interpret with certainty the meaning of such
changes in accuracy as are bound to occur.

Unfortunately the records of past tests have not been in a

form to throw much light on the subject of accuracy. In the

first investigations, the writer evaded the difficulty of determining

both accuracy and speed by having the tabulations made separate-

ly for “number of examples attempted” and “number of examples

right.” Such tabulations furnish, of course, average or median

accuracy, for accuracy may be found by dividing the score for

“rights” by the score for “attempts,” but, while the results show

that the median accuracy under present conditions is low, they do

not give at all the distribution on the basis of accuracy, from which

alone it is possible to make the desired analysis.

It was very soon apparent that some other form of tabulation

would have to be adopted, and the first hint of how this might be

accomplished came in the attempt to satisfy the demand of many
superintendents to know “how they stand” in comparison with
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TABLE III

Distribution of 304 Eighth Grade Class Medians (1913-14) to show both

speed and accuracy in Addition. Test 1. Series B.

Scores in Examples Attempted

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 T %

15 (SI EEI >) 1 1

14 2 2 1

13 1 2 1 1 5 2

12 2 5 7 2

11 3 4 1 1 1 1 11 4

10 1 9 1 4 9 2 26 8

9 2 1 7 14 8 5 1 38 13

8 2 14 5 16 11 6 3 57 19

7 7 1 4 13 18 5 1 49 16

6 *3 16 13 8 5 45 15

5 2 13 7 5 7 3 37 12

4 5 12 3 2 22 7

3 1 1 2

2 1 1

1 1
1

1

0

T 1 17 31 46 40 65 39 23 23 11 4 2 2 304 100

% 5 11 15 14 21 14 7 7 4 2 100

The table is to be read as follows : Out of 304 8th grade class medians in

Test 1, Addition, one had a 6core of 19 examples tried, 15 right, two a score
of 16 tried, 14 right, etc.

other cities. If an 8th grade class in one city makes a score of 12

examples, with 7 right, and a corresponding class in another city

makes a score of 10 examples and 9 right, which has the better

score ? One excels in speed, one in accuracy. Each superintend-

ent feels that the quality emphasized in his schools is the better.

To avoid trouble, the writer answered such questions by tabulat-

ing the class median for each grade and operation with respect to

both speed and accuracy at the same time. The results for the

8th grade are given in Table III. In reading the table one should
remember that no account is taken of parts of an example. A
score of 7-7, therefore, does not necessarily mean perfection

;
the

scores in full are often 7.9 attempted and 7.1 right. A further

fact must be kept in mind
;
the difference in meaning between a

median and an average score. An average can never be 100%
as long as a single mistake is made by any member of the class.

The median score is simply a mid-score, a score such that half
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the scores are the same or larger and half the same or smaller.

When half the scores in the class are 100% accuracy, the median
score of the class will also be 100% accuracy.

The distribution in Table III is presented graphically in Fig-
ure 8, where each circle represents a class median and the rec-

tangle in which the circle occurs represents the score of the class.

The number of circles in each rectangle shows how often such a
score is found among 100 classes. In other words, the figure pre-

sents the whole distribution graphically on a percentage basis, and
one has but to black in a circle in the rectangle corresponding to

the score made by his class to see where it stands among the other

classes. In Figure 8, for instance, the black circle represents a
score of 9 tried, 4 right. The figure shows that such a score

for an 8th grade class is very poor, being low both in speed

Test No. 1. Addition Median Scores 11.2 - 8.1 (72%) Standard Score* 12 12
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and accuracy, so low in fact that it will be found only once among
100 representative classes. (Shown by the fact that there is only

one circle in the rectangle.)

Such a graph has great value for supervisory purposes. It

enables the results from a large city to be compared visually, so

that weak classes can be detected instantly. It enables compari-

sons to be made from one test to another, so that the character

and amount of growth can be readily seen. Finally, comparisons

may be made in similar fashion from city to city. For instance,
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•Teat No. 3. Multiplication Median Scores 10.6-7.6 (72%) Standard Scores 11-11
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FIGURE 9

in figure 9, circles 1, 2, 3, 4, represent the scores of four 8th

grade classes in the same city in Test 3, Multiplication. In three

of them, the work is of closely the same quality and is equal to

the median work of the country. Class 4, however, is very poor.

Circle B represents the Boston median score for the same test and
grade.

To change from scores in examples attempted and right to

accuracy calls for an additional computation each time a tabulation
is made, and in working on the construction of the figures for the
supervisory graph, the idea gradually evolved of so placing the
various scores that the degree of accuracy might be indicated
automatically. The final result was a new Record Sheet No. 1,

for Series B, the form of which for any one test is shown in Fig-
ure 10.

The scores for examples attempted are given across the top
of the sheet, and the column under each score is divided into

squares corresponding to 100, 90, 80, 70, 60, 50, and 0—49% of
accuracy. In each square is put the score in number of examples
right, corresponding to the proper degree of accuracy, so that
speed and accuracy are both indicated as soon as a score is entered
in the proper square.

Referring to Figure 10, which represents the September,
1914, record of 45 8th grade children in addition, the table should
be read as follows :
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Of (45) children (5) made a score of 12 examples attempted.
Of these (1) child made a score of 12 examples right, or 100%
accuracy, (0) made a score of 11 right or 90% accuracy, (0)
made a score of 10 right or 80% accuracy, (2) made a score of
9 right or 70% accuracy, (0) made a score of 8 right or 60%
accuracy, (2) made a score of 7 or 6 right or 50% accuracy, while

(0) made scores of from 0—5 examples right or 0—49% ac-

curacy. Other columns should be read in precisely similar fashion.

The median speed is found from the horizontal row marked total

and the median accuracy from the vertical row marked total. The
number of examples right, if such a score is desired to compare
with previous tests is found by multiplying the Speed by the

Accuracy, (9.6 x .58=5.6 examples right.)

Test No.1. Addition. Stadirl Scores: Grade 3, 2; Gd 4, 4; Gd 5, 6; Cd 6, 8; Gd 7, 10; Gd ft, 11. Accuracy 100%
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The reader should note several things about this form of

tabulation. In the first place, the last line of the table, the 0-49%
accuracy, is not analyzed. This is because the writer felt that less

than 50% accuracy should not be tolerated under any circum-

stances, so that it pays to emphasize this group by making the

undesirables seem as large as possible. If the teacher of the 45

children above has a record of 2 children of 40% accuracy, 5 of

30%, 4 of 20%, 2 of 10%, and 1 of 0%, the string of small num-
bers is not f as striking as 15 of from 0-49% accuracy. In the

form of the table adopted, she is confronted with the fact that

33% of her children are in the lowest accuracy group.

A second point to be noted is that the form of the table

produces irregularities in the distribution for accuracy. A child

who tries 5 examples cannot possibly make a score of 90% ac-

curacy under the form of scoring adopted. If he misses 1 ex-

ample, his accuracy drops from 100% to 80%. It is not until a
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speed of 10 examples is reached that a score of 90 % accuracy is

possible. Therefore, the frequency of the 90% scores may be

low and of the 80% large. This does no harm as long as the

reason for the distortion here and elsewhere in the table is known.

For the study of accuracy the new table is vastly superior

to the old, and should be used by all. As there seems to be some
reluctance to adopt it on the part of certain investigators, a tabu-

lation will be shown under both forms, that the similarity and
differences may be evident.

In Table IV* are given the individual scores in Test 1, addi-

tion, attempts and rights, of the members of the 8th grade class

shown in Figure 10. In Figure 11, these scores are shown tabu-

lated in the old form of record sheets, attempts and rights separ-

ately. The median speed is 9.6 examples and the median rights

5.6 examples as in the other tabulation. The accuracy is thus

58%.

In this case the results of the tabula-

tions agree exactly, but they often differ

by an amount which is larger, the smaller
the size of the class. For classes of twen-
ty children or more, the two tabulations

will yield results in substantial agree-
ment.

Consequently, the new record sheet
will be the only one printed hereafter.

The reader should note the great ad-

vantage of the new sheet. It shows the

two distributions for speed and accuracy
in relation to each other. For instance,

one can see at a glance whether the score

of 12 right was made by the child who at-

tempted only 12 examples or by the child

that attemped 16, and it is this data which
will furnish the basis for the setting of

proper standards of accuracy.

Referring again to Fig. 10, it will be seen that the number
of children making perfect scores is very small, about 4% of
the whole number tested. This result is confirmed by many lines

of evidence. In the test of the New York schools a similar tabu-

*Page 36.
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TABLE IV

The scores are shown recorded in Fig. 10

The scores from an eighth grade class of forty-five children measured with Test

1, Addition, in September, are given as they would appear after being sorted

into groups. 4-1 means a score of 4 tried 1 right.

5-3 6-4 7-6 8-6 9-8 10-10 11-10

11-10
12-12

5-0 6-2 7-5 8-5 9-6 10- 8
6-1 12- 9

7-3 8-4 9-5 10- 7 12- 9
7-3 8-4 9-5
7-2 9-5 10- 6 12- 7

8-3 10- 6 12- 6
8-3 9-4 10- 5
8-3 9-3 10- 5
8-2

10- 2
10- 1

lation was made for Test 7, Series A, with an even smaller per
cent of perfect scores 2-5%. The comparison is not a fair one,

however, as Test 7 includes not only the four operations but

the activity of copying figures as well. A test of certain em-
ployees of Wanamaker’s Stores with Test 7, gave a similar num-
ber of perfect scores, 5%. Repeated tests of several school

systems have shown the figures above quite constant, and the

writer has, therefore, no hesitation in giving the results in the

tables at the end of this bulletin as representing accurately pres-

ent day conditions.

From these tables it will be seen that the product of the

present teaching of the four operations is very, very poor. After

8 years of effort only 10% of the children in the general tabu-
lations for May, 1915, have perfect accuracy in addition, while

nearly 20% show less than 50% accuracy. In the other opera-
tions the results are similar. Division, as has been pointed out

by several investigators, shows the best record, although this is

probably due to the fact that the child soon realizes that in each

example a remainder means incorrect work and checks his re-

sults. Even here, if 30% of the children can make perfect

scores it is hard to see why 11% should have accuracies of

50% or less. Subtraction stands second and multiplication third,

while addition, the operation most used and, therefore, of most
value, is the lowest of all. Taken at this face value, such results

are discouraging, but when it is remembered that teachers have
had absolutely no definite aim towards which to work and no
means of measuring the results of their efforts, the discourage-

ment disappears. Teacher and superintendent should both realize
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the wonderful possibilities that measurement offers. The writer

is glad to report that changes in these conditions are easily made,
that in one year in experimental groups of schools in several

cities*, for instance, the number of children benefitting by drill

work has been greatly increased and that the results in the classes

of a few teachers seem to show the possibility of making similar

increases each year for several years to come.

The immediate problem of the future is, therefore, the care-

ful study of the changes produced by teaching effort. Teachers
should work for standard speed and 100% accuracy, paying par-

ticular attention to those whose speed or accuracy is low. Teachers
should not be distressed or discouraged unless their results fall be-

low the accuracy shown in the general tabulations that will be

made from time to time, and they should work towards 100% ac-

curacy with great caution, remembering that the results may
show that such a high degree of accuracy is too much to demand
of children. On the other hand, they should realize that to have
from 30 to 50% of the children of less than 50% accuracy is en-

tirely unnecessary and a sign of poor teaching. The final standard

of accuracy adopted may not be 100%, but it will certainly be

higher than 60% and is likely to approximate 85%.
The solution of this problem demands the intelligent co-

operation of many teachers willing to measure results and face the

truth, whatever that truth may be. It is to be hoped that many
such teachers will hear the call and volunteer.

Satisfactory as were the supervisory graphs to the writer,

they proved too complicated for general use and they were not
received with favor. The question of relative standing is, after

all, a relatively unimportant one, compared with that of securing

a diagnosis of present conditions that will lead to suggestions

for remedial work. Moreover, the record sheet No. 1 does not
give a score for number of examples right without an additional

computation. Accordingly, the writer is issuing a new form of

supervisory graph sheet which represents a still further evolu-

tion of the attempt to show the relation between speed and
accuracy. This he hopes will prove more suitable for general

use. The previous forms have been discussed in full to give to

those interested a chance to trace the development of the ideas

embodied in the new form, but the actual graph sheet itself is

much less complicated than any which have preceeded it.

The basic idea of the new sheet is the presentation for both
speed and accuracy, of a standard development curve with which
the work in any school may be compared, and by which the rela-

tion of the level and character of the work in the school to the

standard may be instantly determined.

^Detroit, Boston, Kansas City, Cincinnati.
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Figure 12 shows the standard development curve for addi-
tion

;
speed is indicated by the scale along the top of the diagram

;

accuracy by the scale at the left. The positions of the various
grade medians in respect to both speed and accuracy are shown
by the circles containing the grade numbers. The standard de-
velopment curve is the broken line dividing the diagram into two
parts.

The position of any class with respect to the general curve
is shown by locating a point in the diagram by means of its

speed and accuracy scores. An eighth grade class whose scores

were 9.8 examples in speed and 64% in accuracy would be
plotted by marking an X at the position marked “A” in the
figure. That is, the teacher of such a class in locating the posi-

tion, would move her pencil along, just above, but not touching,
the speed scale at the top of the figure until a point was reached

Addition—Diagnostic Curve of Median Development in Speed and Accuracy Grades 4 to 8 inclusive. June 1916
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between the 9 and 10 lines. As the score is 9.8 the pencil,

would be moved nearly up to the 10 line. (Note the small
scale between 2 and 3 to aid in estimating tenths.) Then the
pencil would be moved down the page close to the 10 line until

it was opposite 64 on the accuracy scale. Then the pencil would
be lowered to the paper and a dot made at the position shown
by the X. In similar fashion, point B represents scores of 12.3

examples in speed and 86% in accuracy.

Once the position of a class has been thus located, the char-

acteristics of its works are automatically revealed. Class A, for

instance, falls directly under the sixth grade circle, so it is two
years behind the normal eighth grade class in speed and is very
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much lower in accuracy than even the sixth grade class. It

should work to improve both its accuracy and speed, but particu-

larly its accuracy as it is low in accuracy for its speed. In similar

fashion the position of Class B shows that it is very much above
the average eighth grade development in both speed and. accuracy.

These new curves have one very great advantage over the

old forms : they show where a class stands with respect to aver-

age development without regard to grade. It is not to be ex-

pected that all schools will reach equal levels of development;
some schools will emphasize abstract work more than others.

The important information is whether for a given speed, a

teacher is over- or under-emphasizing accuracy. Thus, the

class shown at C has normal development, for its scores fall

directly on the curve, although for an eighth grade class it is a

year and a half lower than the eighth grade standards. Class

A, on the other hand, is not only as slow as a normal sixth grade

class, but it is proportionately much lower in accuracy than in

speed. The new supervisory graph sheet should, therefore,

serve to indicate to a teacher not only the character of her work,

but the nature of the effort she should make to overcome its

defects.

In figure 13 are drawn curves for two school systems.

Curve A is for a small village school in New Hampshire, curve

Addition

—

Diagnostic Curve o( Median Development in Speed and Accuracy Grades 4 to 8 inclusive June 1916

Scores
|

Speed Numb

! 3 4 S 6 7

""'""I 1 1 | 1

er of Exs

8

tmples At

3 1

tempted

0 1 I 12 1 3 1 4 1S 16

-
curve is high in accuracy Do not neglect speed

Attempted

s

i

s

fe 7

E

S 70

4 - - ~'i
-

"

U

§ 60

(4/
A
/

&
S _

1 so-
/

6'

A J b

1

75 40 /^5

C,a

“7o
h
w

S falls on 1

cy Wo
his side 0
rk to inc

Positions to the right (or left) of a grade number in the median curve indicate greater (or less) speed than the median speed for that grade

FIGURE 13

B again represents the scores made by the group of 29 school

districts in Boston which have been tested every year since 1912.

The work in school A is very poor. Grade four falls en-

tirely outside the diagram. Grades five and six in speed nearly
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equal the fourth and fifth grade standards, respectively, but in
accuracy are way below the normal fourth grade level. From
the sixth grade on, the effect of school work is to emphasize
accuracy, so that while the seventh and eighth grades approach
more nearly the normal curve, the increased accuracy is obtained
at the expense of speed. The eighth grade scores are lower than
those of the seventh grade and none of the scores reach the nor-
mal fifth grade level. Curves of this character are evidences
of lack of supervision, of poor, ineffective teaching, and are far
too common in country schools.

Curve B, on the other hand, indicates good quality of work
and steady progress. Note that the curve lies wholly above the
normal curve and that each grade circle shows not only greater
accuracy than normal, but greater speed as well. Note also that
the largest growth occurs between the fifth and sixth grades, the
second largest between the seventh and eighth grades. The curves
of the schools doing the best work tend, in similar fashion, to
approximate the 80% line in addition, although few attain to

as high speed levels as those shown in curve B.

A third illustration of the use of the new graph sheet will
be given. In figure 14 the various curves show the results of
the tabulations made in successive years that the tendency of
the changes may be apparent.

It must be remembered, however, that the first schools to
give the tests were the progressive schools and that these schools,
as a result of the testing, have steadily improved. On the other
hand, today the testing is being carried on more widely than at
first and returns from more poor schools are being received than
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in the early years. The changes are thus not the result of any
single cause. Moreover the 1916 tabulation is much more re-

liable than any others. The tabulations were made wholly from
tests given in May or June, the records turned in by the teachers

were carefully checked, and great care was taken to exclude

returns from all large cities.

From the figure it will be evident that the effect of the large

cities upon the normal curve has been to raise the speed scores,

and that the portions of the curve below the fourth grade and
above the eighth grade are quite unreliable. Therefore, in mak-
ing comparisons with the normal curve a school should be more
concerned about the character of its curve and its departure
from the normal, than about the position of its grade median.
If an eighth grade class in a small village school falls on the

normal curve but at the sixth grade level, the graph should be
interpreted as indicating satisfactory conditions. The positions

of the grade medians in the normal curve are in speed about a

year in advance of the scores made by schools in villages and
small cities. For a complete understanding of these points the

reader is referred to the tables of tabulations at the end of this

bulletin. This discussion should also make plain the impossi-

bility of setting satisfactory standards for all except in the sense

of determining reasonable goals or of indicating the course of

normal development. The full data of the tables will enable each

reader to set standards for himself, if those set by the writer

prove unsatisfactory.

For the convenience of those who wish to keep a record of

the results achieved year after year, or for several tests during

one year, the new supervisory graph sheet contains the general

record sheet printed with space for five records side by side,

and in convenient form for graphing. It is hoped that many
persons will give tests as follows

:

Form No. 1 at the opening of school
“ “ 2 just before the Christmas holidays
“ “ 3

“ “ “ spring holidays
“ “ 4 “ “ “ summer vacation
“ “ 1 at the opening of school the next year.

If this were done systematically by many schools for a few
years and the results reported to this office, very important and
much needed information would be secured as to the way in

which ability develops under school training. The writer will

be glad to hear from Superintendents who are willing to enter

upon such an extended investigation.

For the complete study of the problem of growth a measure
of success is needed and a term covering the situation already
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exists in the English language—efficiency. The writer suggests
that in all educational work in which standards are possible, the
efficiency of the results, as shown by a test, be taken as the per-
centage of the class who attain the standards. For an 8th grade
class in addition, for instance, if 5 children out of 40, had scores
of 12 examples or more (the standard speed) and 100% ac-
curacy (the standard accuracy) the efficiency would be 5/40 or
12 1/2%. From the records at hand the tabulation of efficien-

cies given with the other data has been made and these will

serve as guides for appraising one’s own work until the time
comes that more records are available.

One last word will bring this lengthy discussion to a close.

Mushroom growths are apt to pass away as easily as they come
into existence. Already many senseless measurements are being
made under the guise of scientific study of school conditions.

All work which does not result in definite improvement of school

products will tend to bring measurement into disrepute. In more
than one center the cry of “fad” is already being raised. It be-

hooves those interested in the movement to bring forth results that

prove its value and this can only be done by concentrating the

efforts of many workers upon a few simple problems at a time.

The writer suggests that for arithmetic the determination of the

degree of efficiency that can reasonably be expected under ordi-

nary school conditions, is a practical problem of sufficient value

to warrant the concentrated effort of every teacher of arithmetic

interested in measurement. He further suggests that the forma-
tion of local Research Clubs or affiliation with University forces is

a great stimulus, both for the completion of records soon after

the tests are given (in time to be of value), and for the profitable

discussion of the results obtained. Finally, he appeals to all users

of the Courtis tests to send in the duplicate records of their

results promptly. Many workers have given of their money and
their time to secure the tests and standards which are available

for your use at cost. You ought to feel the obligation to make a

return, and such return lies easily within your power. Give the

tests strictly under standard conditions, make your tabulations

carefully, accurately. Measure the changes produced by your
teaching by giving the tests at the beginning, as well as the end
of the term, and finally send in copies of your results.

1
If this

were done promptly, conscientiously, by the 2,000 superintend-

ents using the Courtis Tests, the question of standards of speed

and accuracy could be settled in a very few years.

S. A. COURTIS

M cumulative record and graph card has been prepared to make pos-

sible i'he keeping of a continuous record.
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FINANCIAL STATEMENT

1913-1916
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RECEIPTS AND DISBURSEMENTS
1913-15

Expenditures August 1912 to August 1916

1913-14

Excess of expenditures over receipts, 1913. ... $ 110.24
Cuts, plates, and printing of testing material. 4,421.85

Labor in preparation of shipments 196.36

Transportation prepaid 246.58

Circulars, advertising, etc. 125.75

Stationery, postage, office supplies. 311.73

Stenographer (part time) 227.39

$ 5,529.66

1914-15

Cuts, plates, and printing of testirig material. $5,158.70

Labor in preparation of shipments 345.05

Transportation prepaid 335.13

Circulars, advertising, etc 40.07

Stationery, postage, office supplies 385.30

Stenographer 569.05

$ 6,833.30

1915-16

Cuts, plates, and printing of testing material$5,005.25

Labor in preparation of shipments 385.^5

Transportation prepaid 417.71

Circulars, advertising, etc 84.55

Stationery, postage, office supplies 434.58

Stenographer . 862.00

$ 7,189.34

$19,662.54
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RECEIPTS AND DISBURSEMENTS
1913-15

Receipts August, 1912, to August, 1916

Receipts from sale of 210,680 tests and testing

material, 1913 to Aug. 1st, 1914 $4,744.25

Test 7 43,286

Series A 57,147
Series B 89,590

Series C 20,657

210,680

1914-

15

Receipts from sale of 455,007 tests and testing

material, 1914 to* Aug. 1st, 1915 $6,493.72

Test 7 9,084

Series A 20,043

Series B 406,913

Series C 18,967

455,007

1915-

16

Receipts from sale of 575,542 tests and testing

material, 1915 to Aug. 1st, 1916 $7,480.06

-$18,718.03

Test 7 8,323

Series A . . . . 18,297

Series B . . . . 512,107

Series C & S

.

33,377

Series G . . . . 3,438

575,542

Excess expenditures over receipts ....$ 944.51

To balance this there are bills due and payable. . . . 742.82

Stock in hands of printer (about) 1,500.00

During the three years from August 1st, 1913, to date, there have been many
small bills charged off as uncollectible, because more than a year old. No account
has been kept of the amounts, but the total is in the neighborhood of $200.00.
This charge ought really to appear in the expenditures above.

Note that there are no charges for rent, expenses of tabulation, or time given
to correspondence. The apparent accumulation of a surplus, as represented by
stock on hand, is due to the fact that no bulletin has been printed for several
years. The tests are, therefore, sold strictly “at cost” without profit.
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The 1916 General Tabulations were based upon returns from

tests given in May or June, 1916, in the following cities

:

State City State City

California San Diego Missouri Webster Groves

Colorado Denver North Carolina Durham

Colorado Sterling North Carolina Farmville

Illinois Bellmont North Carolina Selma

Illinois Champaign North Carolina Tarboro

Illinois Chicago* North Dakota Minot

Illinois Clinton New Hampshire Littleton

Illinois LaSalle New Hampshire Whitfield

Illinois Mt. Carmel New Jersey Bridgeton

Illinois Streator New Jersey Leonia

Illinois Watseka New Jersey Plainfield

Illinois Winnetka New Jersey Hackensack

Kentucky Louisville New York Schenectady

Maine Dover Ohio Athens

Maine Princeton Ohio Marvin

Maine Foxcroft Ohio Oak Harbor

Massachusetts Adams Pennsylvania Bethlehem

Massachusetts Marvin Pennsylvania Homestead

Massachusetts Westminster Pennsylvania Lock Haven

Michigan Iron Mountain Pennsylvania Swarthmore

Michigan Ionia Texas Corsicana

Michigan Saginaw Wisconsin Appleton

Minnesota Eveleth Wisconsin Chippewa Falls

*1 school.
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TABLES

STANDARD SCORES

AS DETERMINED FROM THE 1916 TABULATIONS

AND

SUMMARIES OF TABULATIONS

OF OTHER YEARS
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STANDARD SCORES.

In the table below will be found
,
median speeds and accu7

racies based upon distribution of many thousands of individual

scores in tests given in May or June, 1915-1916. The distribu-

tion for each grade was made up of approximately equal numbers
of classes from large-city schools and from small-city and county
schools. One or two of the medians have been adjusted slightly

that the results as a whole might yield smooth curves. Half
year divisions have been combined to make whole grades. Com-
parison of these results with those in the tables that follow will

show the relation of the median scores, and of the values adopted

as standards, to the scores from tests in various cities.

;.<m, TABLE.

Grade Addition

J Speed Accuracy

Subtraction

Speed Accuracy

M. s: M. Sf M. S. M. S.

3 6:&‘- *** 4 41 100 5.6 5 49 100
4 7.4 6 64 100 7.4 7 80 100
5 8.6 8 70 100 9.0 9 83 100
6 9.8 10 73 100 10.3 11 85 100

7 10.9 11 7$. 100 11.6 12 86 100

8 11.6 12 76 100 12.9 13 87 100

Grade Multiplication

Speed Accuracy

Division

Speed Accuracy

M. S. M. s. M. S. M. s.

3 .8 0 .6 0

4 6.2 6 67 100 4.6 4 57 ioo

5 7.5 8 75 100 6.1 6 77 100

6 9.1 • 9 78 100 8.2 8 87 100

7 10.2 10 80 100 9.6 10 90 100

8 11.5 11 81 100 10.7 11 91 100

M=Adjusted Median.

S=Scores adopted as standard.

Record sheet No. 1 has been changed to conform to these new standards.
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J.

GENERAL EXPLANATIG^l.

The writer originally set certain scores a's-goals and guides
for his own teaching. These he termed standard scores, and as

such they were adopted and used by others. However, various
objections were soon raised to these standards, and in certain

quarters they have been modified to suit local ideas and needs.

This is as it should be. The writer certainly disclaims any in-

tention or desire to control the teaching of arithmetic through-
out the United States. On the other hand, very many superin-

tendents and teachers agree with the writer in his convictions,

and desire to profit by his experiences. For such, the scores

adopted by him as optimum goals are given here as Standard
Scores, and may be defined as follows

:

The speeds set as standard are approximately the averaged
y

speeds at which the children of the different grades have been '

found to work when tested at the end of the year, when for any
one grade a random selection of 5,000 scores from children in

schools of all types and kinds are used as a basis of judgment.
Standard accuracy is perfect work

,

100%. This is a tenta-

tive standard only, as there is available very little information
in regard to the factors that determine accuracy and the effects

of more efficient training.

At present in addition and multiplication it is only very ex-

ceptional work in which the median rises above 80% accuracy,
while in subtraction and division the limiting level is 90%.

Standard speeds are not lkely to change greatly. Standard
accuracy is surely destined to approach much more nearly 100%
than present work would indicate.

A
_

Standard scores are not only goals to be reached
;
they are

limits not to be exceeded. It seems as foolish to overtrain
child as it is to undertrain him. All direct drill work should,
in the judgment of the writer

,

be discontinued once the indi-
vidual has reached standard levels. If his abilities develop fur-
ther through incidental training, well and good, but the superin-
tendent who, by repeated raising of standards, forces teachers
and pupils to spend each year a larger percentage of time and
effort upon the mere mechanical skills, makes as serious a mis^
take as the superintendent who is too lax in his standards.TTdie
tables which follow give sufficient data to enable any'Tuperin-
tendent to compare his results with those from other cities of
the same type as his own, and to set standards for his own work
intelligently.

-xActually based on median scores.

49



EXPLANATION OF TABLES.

Three pages of tables will be found for each grade. Of
the four tables on these pages, two contain essential data in
regard to speed, accuracy and efficiency for the grade, two con-
tain summaries only. Each of the two general tables will be
found divided by horizontal lines into three parts. The first

part gives distributions of class medians; i. e., the frequencies
show the number of classes of that grade having a given median
score. The second part contains the distributions of large groups
of individual scores; i. e., frequencies show the number of chil-

dren making each type of score. (In one or two cases the fre-

quencies represent the number of children making each type of
score, expressed as percentages of the total number of children
tested.) The third part contains the records of single classes.

These are representative classes in the general distributions

;

i. e., their scores range from the lowest to the highest made in a
given grade. Four of the classes show median speed for the
grade, and in size range from the smallest to the largest, in order
to show the character of the variation cause by size of class.

Because of lack of room, in all speed tables the distributions are

labelled by initials only, and in a second table just underneath
the meaning of the key is explained. A similar small table on
the right-hand page gives the median speed and accuracy scores

for many additional cities.

All of these scores are published by permission, and the

writer is glad to have this opportunity to express his indebted-

ness to the many superintendents, teachers and students of edu-
cation, whose contributions have made this bulletin possible.

All types of cities and schools will be found represented,—large

cities like Boston, New Orleans and Seattle; small cities, towns,

villages and counties
;
results from city and state surveys

;
from

white and colored schools; from private schools and foreign

lands.

Many mistakes will be found in the tables. A few of these

are simple typographical errors, others are errors in tabulations

which could not be rechecked. Some of the mistakes occur in

printed reports from which certain of the results have been
taken, and for these, of course, the writer is not responsible.

It is probable, also, that many of the results are due to errors

in timing, in not following instructions, and in tabulating. Little

attention should be paid to extreme scores—either high or low.

On the whole, however, the tables have been carefully prepared

and checked, and are as free from error as it was possible to

make them, taking into consideration the magnitude of the task

and the limited odds and ends of time that could be given to

the work.
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CONCLUSIONS.
Two impressive facts are revealed by the tables; (1) that

the median scores of large groups of children of the same grade

in cities of the same type are remarkably constant, and (2) that

within the group from which these constant values are derived

there is a very great range both in class medians and in indi-

vidual scores.

The interpretation of the first of these facts is that the de-

termining factors in any system of education that provides

equal opportunities for all are the differences in individual

children. Since the human nature of children in widely sep-

arated cities is constant, the products of what is practically

uniform treatment are also constant and cannot be greatly

changed except by a change in method that will reach the

individual instead of the group.
The interpretation of the second fact is equally clear. Edu-

cation is at present extremely inefficient. Children of widely
varying abilities are found side by side as of the same school
grade and the total average progress from the fourth to the
eighth grades within any one school system is very small
compared with the enormous range of ability within any single

grade.

It is probable that the overcoming of both these defects is

a single problem. When schools universally adopt a form of
class room procedure that will provide for the adjustment of
school work to. the measured needs of the individual, and for
the progress of individuals towards definite goals at their own
rates of growth with the consequent limitation of training which
definite goals imply, a new bulletin will be in order. In the

meantime, the present results will serve as a basis from which
to measure progress, and at intervals new tabulations will be
made to determine the nature and extent of the progress that

has taken place.

INDEX TO TABLES

Grade 4 5 6 7 8

Addition Page Page Page Page Page
Speed 52 64 76 88 100
Accuracy 54 66 78 90 102

Subtraction
Speed 56 68 80 92 104
Accuracy 55 67 79 91 103

Multiplication
Speed 58 70 82 94 106
Accuracy 60 72 84 95 108

Division
Speed 62 74 86 98 110
Accuracy 61 73 85 97 109
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TABLE
GRADE 4. ADDITION. SPEED.

Distribution of Class Medians or Individual Scores for

Key
0 l 2 3 4 5 6 7 8 9 10

*1 G _ 4 10 34 52 35 20 11 2
2 G — — — 1 5 11 2 7 4 — 1

3 G — 1 3 7 43 64 66 28 29 4
4 B — — — —

•

4 19 45 65 76 30 15
5 Sj — — — 1 7 26 22 11 5 1

6 N — — — — 19 45 39 11 6 4 3

7 B 1 6 37 109 258 329 470 395 534 324 235
8 K 9 25 92 240 568 685 814 * 613 444 229 125
9 D — 5 21 39 79 100 143 103 125 58 25

10 S
11 I 1 5 54 145 305 399 568 417 387 228 121
12 I

IQ T

7 11 98 197 382 498 529 356 271 134 70
lo 1

14 K 1.3 3.1 9.8 16.6 23.2 17.7 14.6 7.5 3.8 1.1 .5

15 K .2 1.0 4.7 10.7 18.5 18.5 17.8 11.9 8.9 4.2 1.9

16 M — 1 2 6 2
'

1 1 — — — —
17 N — — 2 8 5 6 7 3 3 1 —
18 0 — — — — 2 1 3 — 3 — —
19 W — — — 1 2 6 2 3 2 1 —
20 P — — 3 1 6 5 6 3 3 2 1

21 M — — 2 4 5 11 6 7 5 3 —
22 M —

\
— 2

‘

3 3 1 7 2 4 4 4
23 W 1 2 3 5 4 1

Scores adopted: June Median Speed, 7.4 examples; Standard, 6 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 6.7 171 4931
2 G “ ‘ ‘ 1914-15 5.9 32 934
3 G “ ‘ “ 1913-14 6.1 247 —
4 B Boston “ May 1915 8.0 265 —
5 S Seattle

“ May 1916 6.1 73 —
6 N New Orleans white ‘ “ May 1916 6.0 128 —
7 B Boston Individual May 1915 7.9 — 3109
8 K Kansas City

“ May 1915 6.4 — 3956
9 D Detroit “

Jan. 1915 6.9
‘ — 752

10 S Santa Clara County 1916 — — —
11 I Iowa State 1915 6.9 — 2834
12 I Iowa. State

“ 1916 6.2 — 2636
13 I Indiana State

“ 1914 — — —
14 K Kansas State Jan. 1915 4.8 — 1894
15 K Kansas State May 1915 5.9 — 1899

16 M Maine Individual 1916 3.7 1 13

17 N New Jersey
“ 1916 5.5 1 35

18 O Ohio “ 1916 6.6 1 9
19 W Wisconsin

“ 1916 6.0 1 17

20 P Pennsylvania 1916 6.0 1 30
21 M Massachusetts 1916 6.0 1 43
22 M Michigan “ 1916 7.5 1 33
23 W Wisconsin

“ 1916 9.2 1 23

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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I

ADDITION. SPEED. GRADE 4.

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

1 1 1 6.7

1 — — — — — — — —

-

— 5.9

1 1 — — — •—

*

—
.
— — — 6.1

8 3 — —

-

— — —

-

— — — 8.0

6.1

1 — — — — — — — — — 6.0

147 78 46 51 24 24 13 12 6 10 7.9

57 25 6 8 8 3 2 1 — 2 6.4

24 10 5 4 6 1 1 1 1 — 6.9

71 45 28 16 19 10 4 6 3 2 6.9
34 22 13 8 1 3 1 — — — 6.2

.5 .1 .1 .1 .05 4.8

.8 .4 .2 .2 — .1 .2 — — .05 5.9

3.7

5.5— — — — — — — — — — 6.6

6.0

6.0

6.0
1 1 1 — — — — — — — 7.5
2 2 — — ~ 2 1 9.2

Median Scores

» Source Date Speed *
% of

Accuracy

Salt Lake City, Utah
New Orleans, La. 4-B (colored) May 1916 4.2 41
New Orleans, La. 4-A (colored) May 1916 5.0 52
Durban, S. Africa (white) Aug. 1915 6.4 60
Natal, So. Africa (native) June 1915 2.8 54
Houghton, Mich. 4-B Nov. 1913 4.5 24
Houghton, Mich. 4-A Nov. 1913 4.2 31
Houghton, Mich. 4-B June 1914 4.9 63
Houghton, Mich. 4-A June 1914 5.7 42
Houghton, Mich. 4-B Oct. 1914 3.8 24
Houghton, Mich. 4-A Oct. 1914 4.9 39
Pittsburg, Pa. Mar. 1914 7.5 73
Homestead, Pa. May 1915 7.5 66
Canisteo, N. Y. June 1914 8.0 68
Tippecanoe City, Ohio Mar. 1915 6.2 43
Kent, Ohio Oct. 1914 6.0 55
Hinckley, Illinois May 1915 7.6 40
Peru, Neb. — — —
Nash, Okla. Jan. 1914 5.5 29
Toole, Utah Dec. 1914 6.2 47
Windsor, Col. — — —
Mishawaka, Ind. Dec. 1914 5.3 66
Eveleth, Minn. Mar. 1915 7.0 77
Kansas City, Mo.

(Practice Group)

May 1916 8.4 70

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after

repeated tests during several
years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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ACCURACY

AND

EFFICIENCY

TABLE II

GRADE 4. ADDITION. ACCURACY.
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:

June

Median

Accuracy,

67%;

Standard,

100%.



TABLE III



GRADE 4 SUBTRACTION SPEED

TABLE

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G 1 4 15 17 40 33 38 11 7
2 G — — — — 3 12 10 3 3 3 —
3 G — 1 3 7 49 61 59 39 15 4 4
4 B — — — 1 4 21 66 68 54 20 20
5 S — — — 3 6 17 16 17 7 2 5
6 N — — — 2 18 39 36 17 9 2 3

7 B 3 13 56 15 244 388 517 414 480 273 236
8 K 17 39 101 220 484 595 745 611 507 275 171
9 D 2 4 12 23 40 66 83 66 63 28 27
10 S
11 I 7 9 55 103 230 351 519 428 408 301 168
12 I 15 15 63 137 291 389 487 422 337 202 107
13 I

14 K 1.2 3.2 7.7 13.9 17.3 19.4 15.0 11.0 6.0 2.4 9.0

15 K .6 1.3 4.5 7.5 12.6 16.3 19.0 12.9 11.9 5.2 3.7

16 N 1 7 6 6 10 3 4 1 — — —
17 N — — 2 6 9 8 5 4 3 — ;

18 N — — — — — 4 — 3 1 1 3
19 M — — — — 4 2 2 6 4 — 1

20 P — — — 1 1 1 10 7 8 1 —
21 P — — 1 —

.

1 3 8 11 10 6 3
22 N — — — — — 1 3 4 6 6 5
23 W 1 — 3 1 2 3

Scores adopted: June Median Speed, 7.4 examples; Standard, 7 examples.

Key Source Character Date
May

Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 7.3 171 4931
2 G “ “ “ 1914-15 6.2 34 934
3 G “ “ “ 1913-14 6.0 242 —
4 B Boston .

“ “ May 1915 7.6 265 —
5 S Seattle

“ May 1916 6.7 74 —
6 N New Orleans white “ “ May 1916 6.1 128

7 B Boston Individual May 1915 7.8 — 3109
8 K Kansas City

“ May 1915 6.7 — 3943
9 D Detroit “ May 1916 6.9 14 447
10 S Santa Clara County 1916 5.3 — 2847
11 I Iowa State

“ 1915 7.4 — 1897
12 I Iowa State 1916 6.8 — 2626
13 I Indiana State Individual 1914 — —

-

—
14 K Kansas State Jan. 1915 — — —
15 K Kansas State May 1915 6.4 — 1900

16 N North Carolina Individual 1916 3.8 1 38
17 N New Hampshire 1916 5.3 1 37
18 N New York 1916 8.0 1 13

19 M Minnesota 1916 7.3 , 1 20
20 P Pennsylvania 1916 7.4 1 32
21 P Pennsylvania 1916 7.8 1 44
22 N New Jersey 1916 10.0 1 40
23 W Wisconsin 1916 11.0 1 19

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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IV

SUBTRACTION. SPEED. GRADE 4

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

2 1 1 1 7.3— — — — — — — — — — 6.2— — — — — — — — — -

—

- 6.0

5 3 — 1 1 — — — 1 — 7.6
1 — — — — — — —

•

— — 6.7
1 1 — — — — — — — — 6.1

116 88 61 32 16 22 8 7 5 15 7.8
77 48 29 9 4 3 1 3 1 3 6.7

15 11 3 1 3 — — — — — 6.9

95 75 21 21 19 11 5 9 2 6 7.4
67 41 25 13 3 6 3 1 — 2 6.8— — — — — — — — — — —
— — .3 .1 .05 .05 — — — — 5.3— — .4 .3 .5 .10 .3 .05 — 6.4
— — — — — — — — — — 3.8— — — —

-

— — — — — — 5.3— — — — — — — — — -— 8.0— — — — — — — — — — 7.3— — 1 — — — — — — — 7.4— — — — — — — — — — 7.8— — 1 3 2 1 1 — — — 10.0
1 11.0

Median Scores WARNING

Source Date Speed
%of

Accuracy
Comparisons from city to city

are to be made with extreme

Salt Lake City, Utah
New Orleans, La. 4-B (colored)
New Orleans, La. 4-A (colored)
Durban, S. Africa (white)
Natal, So. Africa (native)
Houghton, Mich. 4-B
Houghton, Mich. 4-A
Houghton, Mich. 4-B
Houghton, Mich. 4-A
Houghton, Mich. 4-B
Houghton, Mich. 4-A
Pittsburg, Pa.
Homestead, Pa.
Canisteo, N. Y.
Tippecanoe City, Ohio
Kent, Ohio
Hinckley, Illinois

Peru, Neb.
Nash, Okla.
Toole, Utah
Windsor, Col.

Mishawaka, Ind.
Eveleth, Minn.
Kansas City, Mo.

(Practice Group)

May 1916
May 1916
Aug. 1915
June 1915
Nov. 1913
Nov. 1913
June 1914
June 1914
Oct. 1914
Oct. 1914
Mar. 1914
May 1915
June 1914
Mar. 1915
Oct. 1914
May 1915

Jan. 1914
Dec. 1914

Dec. 1914
Mar. 1915
May 1916

5.0

6.0

5.9

4.3

4.5

5.7

4.4

5.5

3.3

4.8

9.9

9.0

9.0

5.6

5.8

8.5

5.5

5.8

4.8

7.1

8.7

30
39
80
70
17
56
41
62
21
31
65
84
67
60
65
60

58
76

54
53
83

caution. Not only are results
affected by the personality of
the examiner, by the conditions
under which the tests are given,
by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results
represent achievements after
repeated tests during several
years; other scores are returns
from the first test ever given.
Some cities have nine grades in
the elementary schools, some
but seven.

Everyone should take pains
to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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GRADE 4. MULTIPLICATION SPEED

TABLE

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G _ 3 6 7 22 29 62 25 11 4 1

2 G 1 2 4 3 7 8 5 2 1 —
3 G 3 1 27 57 52 71 44 12 1 1 1

4 B — — 1 4 28 78 87 41 20 3 3
5 S — — 3 7 13 18 22 9 1 —
6 N — 1 5 13 26 40 25 7 3 4 3

7 B 24 55 185 280 394 610 635 330 262 151 88
8 K 27 * 81 244 393 562 838 823 424 274 139 62
9 D 4 12 26 65 102 127 154 109 89 33 35

10 S
11 I 12 46 105 270 330 482 577 331 246 149 127
12 I 25 48 159 299 387 499 494 304 180 96 58
13 I

14 K 6.2 5.0 15.6 17.3 16.3 15.2 12.8 5.9 2.3 1.4 .9

15 K 1.5 3.6 11.6 13.8 15.9 18.7 16.9 8.3 4.5 2.7 11.3

16 N 13 3 5 7 6 1 1 1 — — —

i

17 I 2 1 3 13 6 5 4 2 — — —
18 N 1 — 1 2 5 8 10 6 3 1 2
19 W — — — — 3 6 12 5 — 4 —
20 M — — 1 2 2 4 6 3 1 1 —
21 I — — — — 1 1 9 1 — 1 1

22 N — — 1 — — 2 3 6 6 1 8
23 W 2 2 3 1

Scores adopted: June Median Speed, 6.2 examples; Standard, 6 examples.

Key Source Character Date Median
Score

Total
"Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 6.3 171 4931
2 G “ “ “ 1914-15 5.0 33 934
3 G “ “ 1913-14 4.9 270 —
4 B Boston “ May 1915 6.2 265 —
5 S Seattle

“ May 1916 5.8 73 —
6 N New Orleans white «« << May 1916 5.5 128 —
7 B Boston Individual May 1915 6.0 — 3109
8 K Kansas City

“ May 1915 5.8 — 3951
9 D Detroit

“ May 1916 6.4 14 788
10 S Santa Clara Co.

“ 1916 — — —
11 I Iowa State

“ 1915 6.3 — 2813
12 I Iowa State 1916 6.4 — 2626
13 I Indiana State 1914 — — —
14 K Kansas State Jan. 1915 4.4 — 1821
15 K Kansas State May 1915 5.2 — 2014

16 N North Carolina 1916 2.6 1 37
17 I Illinois

“
1916 3.9 1 36

18 N New York 1916 6.3 1 40
19 W Wisconsin “ 1916 6.5 1 30
20 M Maine “

1916 6.2 1 20
21 I Illinois

“
1916 6.5 1 14

22 N New Jersey
“ 1916 8.5 1 30

23 W Wisconsin “
1916 11.8 1 26

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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V
MULTIPLICATION. SPEED. GRADE 4

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

1

1

6.3

5.0

4.9

6.2

5.8

5.5

47 20 12 2 5 5 — — — 4 6.0
40 23 6 5 3 — — 3 — 4 5.8
14 7 4 4 3 2 — 1 1 — 6.4

6.3

61 36 20 7 4 2 2 4 1 1 —
34 17 14 4 1 1 1 1 1 3 5.8

.4 .3 .2 .06 .06 .3 .06 .1 4.4

.5 .5 .2 .05 .2 .1 .1 .05 — — 5.2

2.6

3.9— 1 — — —

—

— — — — 6.3

6.5

6.2

6.5
2 . — 1 — — —

—

— — — 8.5
6 3 2 1 1 2 1 2 11.8

Median Scores

Source * Date Speed
% Of

Accuracy

Salt Lake City, Utah
New Orleans, La. 4-B (colored) May 1916 3.0 25
New Orleans, La. 4-A (colored) May 1916 4.8 50
Durban, S. Africa (white) Aug. 1915 5.2 56
Natal, So. Africa (native) June 1915 2.9 34
Houghton, Mich. 4-B Nov. 1913 3.0 30
Houghton, Mich. 4-A Nov 1913 4.8 50
Houghton, Mich. 4-B June 1914 4.2 62
Houghton, Mich. 4-A June 1914 4.4 66
Houghton, Mich. 4-B Oct. 1914 — —
Houghton, Mich. 4-A Oct. 1914 — —
Pittsburg, Pa. — — —
Homestead, Pa. May 1914 6.6 83
Canisteo, N. Y. June 1914 7.8 60
Tippecanoe City, Ohio Mar. 1915 6.7 83
Kent, Ohio Oct. 1914 5.5 48
Hinckley, Illinois May 1915 8.2 67
Peru, Neb. — — —
Nash, Okla. Jan. 1914 3.5 38
Toole, Utah Dec. 1914 5.0 48
Windsor, Col.
Mishawaka, Ind. Dec. 1914 4.6 73
Eveleth, Minn. Mar. 1915 6.5 64
Kansas City, Mo.

(Practice Group)
May 1916 7.6 74

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of
the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after

repeated tests during several

years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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GRADE 4.

TABLE VI.

MULTIPLICATION. ACCURACY.
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1916
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Character

General

Class

Median
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New
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North
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Maine Illinois
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60

Scores

adopted:

June

Median

Accuracy,

67%;

Standard,

100%.



TABLE

VII.

DIVISION.

Distribution

of

Class

Medians

or

Individual

Scores

for

Accuracy

of

Work.

Also

for

Efficiency.

GRADE 4.

TABLE VII.

DIVISION. ACCURACY.

o <*> > a

INI! I I I IN I I I I MINI!!

to 03

OidcococdoOjviT-H

I I I I I I I I I I I I I I I I I I

SIMM
II II I

I I

II I II I I 'I I I I I

II II II I I I I I I I II I II

II II II II I I

to 05 rfH 'd4 0 05 03 '±1

noioh
|

co os I 05 i-i

' i—i 05 GO 1 O 03 1 CO l'"

CO CO 03 03 i-i i—

i

I I I II II I

© 05
|

I> CO to CO co ^ oo b- © oNNrnO I COH
05 1-H to to

O
| |

rJH
|

05 I COrfH OOO
l-H I ^

CO 03 i-^ CO I OC5
I

toco
03 i-i 1 tJH I _! ,4

CO ^
IOOCOO I NLO

I
ifco

to 03 00 loo 1

CO CO CO 03

NN030000 , ,
05OCOON 05 05 4 ^—

H CO I tH o I
° 00

5 rfH 03 03

to 03 to to I to 05 I oooO CO tJH O 1 ^ 03 I r-1

5 TtH 03 03

CO ^ to CD CO

05 tO T 05 05 05

^05 co^’-1 ’^

C3 2 ^
s, sss

to to to

S
'

|-s°
o $ £
CQ w £

CO ^ CO to

to 03

HC5N
I
03 CO I CO CO

h t- 1'-
I o co 1 co ^

< to CO CO 05 1—1 CO r

I I I I I I

co^

| |

HHi^COr

I

CO
|

CO CO CO 03 CO

I

1-1
|

CO 03 03 03 rH

I

CO i-H 03 1> 03 r

CO 03 1-1 00 03

to to

05 05 05 © tO CO 05 05

0505050505
y 1 tH rH rH •

cd cd cd S td

3.Ssss

COCOCOCOCOCOCDO
Ot> O O Os O O O Gj

u « a? d
Vh o O cd ^

u J3 "S td c/5uo

2 § $-3 S 3 3
o^SsSiScdcd.sss
S S S « e g g-o § §

cd

U c c _ %

r> JzmJz 04=

t:§§gcgcl
0^3*43 o O <u*-J2

61

Scores

adopted:

June

Median

Accuracy,

57%;

Standard,

100%.



GRADE 4. DIVISION SPEED

TABLE

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G 4 5 10 38 41 23 20 8 5 1 1

2 G 2 2 6 8 6 5 — — -

—

—
3 G 31 14 50 64 58 7 12 3 1 1

4 B 1 1 6 57 87 66 32 10 4 1

5 S 31 2 6 11 15 6 3 — — — —
6 N — 2 13 32 49 22 7 2 1 — —
7 B 109 199 298 497 678 516 311 172 148 56 50
8 K 63 257 511 886 833 625 344 175 142 54 30
9 D 35 78 106 160 174 95 72 36 26 21 3

13 S
10 I 134 151 247 416 407 339 231 205 153 77 50
11 I 57 235 343 426 470 250 174 130 102 33 25
12 I

14 K 6.0 17.2 19.3 21.5 17.8 9.4 3.9 1.8 .9 .4 .3

15 K 4.3 11.5 17.6 20.8 17.8 12.0 6.2 2.9 3.2 .7 .8

16 N 32 1 3 —

-

1 — — — — — —
17 I

— — 1 — 3 3 — 2 3 1 1

18 I
— 1 — 1 5 — 1 — 1 — —

19 P — 1 3 1 6 3 2 4 2 — —
20 K — 1 6 7 9 5 3 2 3 — —
21 P -—

-

6 7 2 11 5 5 4 2 — 1

22 M — — 1 — 3 2 5 3 3 3 3
23 M 1 1 2 3 4 2 2 7

Scores adopted: June Median Speed, 4.6 examples; Standard, 4.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 4.5 156 4931
2 G “ “ “ 1914-15 3.6 29 934
3 G «i “ << 1913-14 3.4 241 —

.

4 B Boston May 1915 4.8 265 —
5 S Seattle May 1916 2.7 74 —
6 N New Orleans white

“ “ May 1916 4.3 128 —
7 B Boston Individual May 1915 4.7 — 3108
8 K Kansas City May 1915 4.5 — 3954
9 D Detroit May 1916 4.2 14 814
10 S Santa Clara Co. 1916 — — —
11 I Iowa State 1915 4.8 — 2536
12 I Iowa State 1916 4.2 — 2299
13 1 Indiana State 1914 — — —
14 K Kansas State Jan. 1915 3.3 — 1392
15 K Kansas State May 1915 3.8 — 1714

16 N North Carolina 1916 0.6 1 37
17 I Illinois 1916 6.0 1 14

18 I Illinois 1916 4.6 1 9

19 P Pennsylvania 1916 5.0 1 22
20 K Kentucky 1916 4.4 1 36
21 P Pennsylvania 1916 4.6 1 44
22 M Minnesota 1916 7.7 1 25
23 M Massachusetts 1916 10.0 1 29

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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VIII

GRADE 4DIVISION. SPEED.

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

4.5

3.6

3.4

4.8

2.7

4.3

32 17 9 6 2 2 3 — — 3 4.7

10 11 4 2 2 2 — 1 1 1 4.5

4 2 0 2 — — — — — 4.2

34 31 23 8 13 14 2 1 4.8
22 9 7 4 6 3 2 — 1 4.2

.07 .4 .07 .2 .07 .07 .07 3.3

.5 .5 .4 .2 .06 .1 .06 — — .06 3.8

0.6

6.0

4.6

5.0

4.4— 1 — — — — — — — — 4.6
1 — — — 1 — — — — — 7.7
1 4 2 — — 10.0

Median Scores

Source Date Speed
% Of

Accuracy

Salt Lake City, Utah
New Orleans, La. 4-B (colored) May 1916 2.7 25
New Orleans, La. 4-A (colored) May 1916 3.5 37
Durban, S. Africa (white) Aug. 1915 1.8 36
Natal, So. Africa (native) June 1915 2.4 31
Houghton, Mich. 4-B Nov. 1913 — —
Houghton, Mich. 4-A Nov. 1913 3.3 36
Houghton, Mich. 4-B June 1914 2.6 27
Houghton, Mich. 4-A June 1914 3.3 48
Houghton, Mich. 4-B Oct. 1914 — —
Houghton, Mich. 4-A Oct. 1914 2.3 26
Pittsburg, Pa. Mar. 1914 5.4 76
Homestead, Pa. May 1915 38 59
Canisteo, N. Y. June 1914 8.4 63
Tippecanoe City, Ohio Mar. 1915 3.0 64
Kent, Ohio Oct. 1914 4.7 70
Hinckley, Illinois May 1915 5.5 55
Peru, Neb. — —
Nash, Okla. Jan. 1914 3.2
Toole, Utah Dec. 1914 9.0 78
Windsor, Col.
Mishawaka, Ind. Dec. 1914 2.8 46
Eveleth, Minn. Mar. 1915 5.3 66
Kansas City, Mo.

(Practice Group)
May 1916 6.2 81

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected

schools. Some of the results

represent achievements after

repeated tests during several

years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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GRADE 5 ADDITION SPEED

TABLE

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G _ _ _ 3 9 44 56 49 21 6
2 G — — — 1 1 11 26 16 1 4 —
3 G — — 1 1 4 37 87 95 80 43 18
4 B — — — • — — 1 4 30 65 63 43
5 S — — — — — 4 12 28 29 15 3
6 N — — — — 2 12 33 35 15 6 5

7 B — 2 5 26 88 173 253 347 473 452 357
8 K 7 4 42 110 284 421 654 580 621 343 219
9 D 2 2 4 13 49 55 89 106 134 82 57

12 S — 2 2 17 15 27 23 20 17 14 10
10 I 1 2 10 53 146 241 411 448 506 395 240
11 I 3 7 37 86 235 339 543 454 468 263 221
13 I .04 .4 2.1 5.2 13.3 16.5 21.6 16.9 13.8 5.4 3.7 .

14 K .4 3.3 4.2 9.0 15.6 19.5 18.8 12.8 8.9 4.6 2.6
15 K .2 .2 1.6 3.4 9.2 14.6 21.1 16.4 14.9 19.1 3.8

16 K — 2 2 9 8 1 1 1 1 — —
17 0 — — T 2 1 5 3 3 1 — 1

18 M — — — — — 1 1 3 1 — 1

19 M —
.

—

— — 2 — 3 2 3 — —
20 I — i

' — 1 3 1 2 2 2 —
21 P — — 2 1 1 4 8 6 8 - 4 3
22 N — —

.

—
. 1 1 2 8 2 8 10 5

23 W
1

1 3 2 2 2

Scores adopted: June Median Speed, 8.6 examples; Standard, 8.0 examples.

Key Source Character Date Median
Score

Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 7.8 198 5421
2 G “ u «« 1914-15 6.3 61 1590
3 G “ “ “ 1913-14 7.6 373 3101
4 B Boston “ “ May 1915 9.4 256 —
5 S Seattle

“ “ May 1916 8.1 91 —
6 N New Orleans(white)

“ “ May 1916 7.3 115 —
7 B Boston Individual May 1915 9.4 373 3101
8 K Kansas City

“ May 1915 7.0 — 3566
9 D Detroit

“ May 1916 8.3 — 725
12 S Santa Clara Co. 1916 5.5 — 152
10 I Iowa State

“ 1915 8.2 — 2863
11 I Iowa State

“ 1916 7.4 — 2906
13 I Indiana “ 1914 6.6 — 2624
14 K Kansas State

“
Jan. 1915 5.9 — 2105

15 K Kansas State
“ May 1915 7.0 — 2096

16 K Massachusetts Individual 1916 4.0 1 25
17 0 Ohio “ 1916 6.0 1 17

18 M Missouri
“ 1916 7.7 1 8

19 M Maine “ 1916 7.7 1 11

20 I Illinois
“ 1916 7.7 1 13

21 P Pennsylvania
“ 1916 7.7 1 39

22 N New Hampshire “ 1916 9.2 1 45
23 W Wisconsin 1916 13.0 1 29

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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IX

ADDITION. SPEED. GRADE 5

Number of Examples Attempted A & B Classes Combined

Median
11 12 13 14 15 16 17 18 19 20 or over Score

5 4 1 . 7.8

1 — — — — —

-

—

•

— — — 6.3

5 — 2 — — —

-

— — — — 7.6

21 16 3 6 1 1 — 1 — 1 9.4

8.1

7.33 3 1 — — — — — — —
274 175 115 97 74 70 38 24 20 38 9.4

125 67 34 21 11 14 4 2 2 1 7.0

46 35 18 15 9 3 3 0 1 2 8.3

2 20 —

.

—

-

—

-

— — — — — 5.5

146 84 62 38 28 16 13 14 1 8 8.2

94 69 40 24 8 6 3 4 — 2 7.4

1.6 .8 .4 .4 .08 .08 .04 .04 — —

•

6.6

1.1 .43 .38 .19 .05 .05 —

-

.09 — —

•

5.9

2.5 1.4 .5 .4 .1 .2 .05 — — .15 7.0

-
I
I
I

-
1

- - - - - - 4.0

6.0

7.7

1

1 — — — — — — — — 7.7

7.7

2 — — — — — — — — — 7.7

5 2 1 — — — — — — — 9.2

5 3 4 3 1

T.
3 13.0

Median Scores

Source Date Speed
% Of

Accuracy

Salt Lake City, Utah 6.9 57
New Orleans, La. 4-B (colored) May 1916 4.5 58
New Orleans, La. 4-A (colored) May 1916 6.0 53
Durban, So. Africa (white) Aug. 1915 6.9 68
Natal, So. Africa (native) June 1915 3.3 57
Houghton, Mich. 5-B Nov. 1913 7.0 27
Houghton, Mich. 5-A Nov. 1913 7.1 32
Houghton, Mich. 5-B June 1914 8.0 61
Houghton, Mich. 5-A June 1914 7.9 51
Houghton, Mich. 5-B Oct. 1914 5.5 45
Houghton, Mich. 5-A Oct. 1914 6.9 39
Pittsburg, Pa. Mar. 1914 6.8 51
Homestead, Pa. May 1915 7.7 55
Canisteo, N. Y. June 1914 7.1 51
Tippecanoe City, Ohio. Mar. 1915 6.7 52
Kent, Ohio Oct. 1914 6.3 52
Hinckley, Illinois May 1915 6.0 55
Peru, Neb. April 1914 3.2 10
Nash, Okla. Jan. 1914 6.5 57
Toole, Utah Dec. 1914 6.8 53
Windsor, Col. Sept. 1915 5.0 38
Mishawaka, Ind. Dec. 1914 6.5 63
Eveleth, Minn.
Kansas City, Mo.

(Practice Group)

Mar. 1915 7.8 60
May 1916 9.6 72

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after

repeated tests during several,

years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains^

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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%

Kansas

%

Massachusetts

Individual

Ohio

Missouri

Maine Illinois

Pennsylvania

New

Hampshire

Wisconsin
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ACCURACY

AND

EFFICIENCY.

GRADE 5.

TABLE XI.

SUBTRACTION ACCURACY.
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TABLE
GRADE 5. SUBTRACTION SPEED

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G 3 8 24 33 48 32 24
2 G‘ .

—

— — — 2 4 14 15 20 6 2
3 G — — — — 3 25 66 86 105 62 20
4 B — — — — — — 7 32 69 63 46
5 S — — — — -

—

1 6 9 24 19 22
6 N — — — — — 7 26 20 24 15 12

7 B 2 1 12 21 77 177 298 373 490 410 404
8 K 15 13 38 70 164 288 534 581 637 439 352
9 D 1 3 8 23 41 87 94 140 74 92
10 S 2 2 6 5 18 29 26 22 18 7 11

11 I 14 3 11 35 105 167 307 347 450 402 377
12 I 15 7 28 66 151 240 413 419 499 348 276
13 I .08 .08 1.0 2.2 6.8 10.7 23 18.1 17.4 9.7 6.0

14 K .5 .5 2.6 5.9 9.8 14.6 21.2 16.1 13.6 6.6 4.4

15 K .1 .1 1.3 2.7 5.3 9.1 15.7 16.9 17.6 11.5 8.6

16 N — — 3 5 7 2 10 2 2 — —
17 C — — — —

-

1 7 3 5 2 1 1

18 M — — — —

-

— — 3 1 4 2 1

19 W — — — 1

—

3 2 2 4 5 1

20 M — — — — 1 2 3 4 8 7 4
21 P — — — —

.

2 7 4 3 8 3 4
22 N — — — -

—

— — — 5 5 3 4
23 M 1 1 2 2 *

Scores adopted: June Median Speed, 9.0 examples; Standard, 9 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 8.6 192 5421
2 G “ “ “ 1914-15 7.8 63 934
3 G “ “ 1913-14 8.1 380 —
4 B Boston May 1915 9.3 257 —
5 S Seattle

“ May 1916 9.4 94 —
6 N New Orleans white

“ “ May 1916 8.2 115 —
7 B Boston Individual May 1915 9.2 — 3101

'

8 K Kansas City
“ May 1915 8.1 — 3560

9 D Detroit
“ May 1916 8.8 — 733

13 S Santa Clara County 1916 5.5 — •

153
10 I Iowa State

“
1915 9 — 2880

11 I Iowa State 1916 8.2 — 2901
12 I Indiana Individual 1914 7.3 — 2622
14 K Kansas State Individual Jan. 1915 6.8 — 2009
15 K Kansas State

U May 1915 7.9 — 2096

16 N North Carolina 1916 4.5 1 31

17 C California
“ 1916 6.7 1 20

18 M Maine “ 1916 8.5 1 11

19 W Wisconsin “ 1916 8.8 1 22
20 M Michigan 1916 8.9 1 33
21 P Pennsylvania “ 1916 8.5 1 39
22 N New Jersey

“
1916 11.0 1 33

23 M Michigan 1916 13.4 1 29

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XII

SUBTRACTION. SPEED. GRADE 5

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 .
19 20 or over

Median
Score

12 5 3
_ 8.6

_ — — — — — — -

—

7.8

7 3 1 1 1 — — — — — 8.1

19 9 3 2 2 4 —

-

— — 1 9.3

8 4 — —

-

1
—

-

— — — 9.4

5 3 1 2 — — — — — — 8.2

239 197 132 83 41 49 23 18 14 40 9.2

185 102 66 24 22 15 6 ' 3 3 3 8.1

54 43 32 13 9 6 3 5 — ' 5 8.8

1 3 2 —

.

1 —

•

— — — — 5.5

196 165 109 54 40 36 28 . 14 8 12 9.0

154 102 72 44 22 15 12 11 5 2 8.2

2.6 1.4 .5 .3 .1 .04 — .04 — — 7.3

1.6 1.3 .4 .2 .2 — — .05 — — 6.8

4.7 2.6 1.6 .9 .2 .3 .1 .2 — .7 7.9

— — —

-

— 4.5

— — — — — — — 6.7

— — — — -

—

— — 8.5

2 1 1 — — — — — — 8.8

1 1 2 — — — — — — 8.9

4 1 3 — — — — — — 8.5

2 6 3 3 1 1 — — — — 11.0

4 2 7 2 1 2 1 1 3 13.4

Source

Salt Lake City, Utah
New Orleans, La. 4-B (colored)

New Orleans, La. 4-A (colored)

Durban, So. Africa (white)

Natal, So. Africa (native)

Houghton, Mich. 5-B
Houghton, Mich. 5-A
Houghton, Mich. 5-B
Houghton, Mich. 5-A
Houghton, Mich. 5-B
Houghton, Mich. 5-A
Pittsburg, Pa.
Homestead, Pa.
Canisteo, N. Y.
Tippecanoe City, Ohio.
Kent, Ohio
Hinckley, Illinois

Peru, Neb.
Nash, Okla.
Toole, Utah
Windsor, Col.

Mishawaka, Ind.
Eveleth, Minn.
Kansas City, Mo.

(Practice Group)

Median Scores

Date Speed
% Of

Accuracy

7.5 69
May 1916 6.2 41

May 1916 7.7 56
Aug. 1915 7.5 83
June 1915 5.3 85
Nov. 1913 6.6 53
Nov. 1913 7.8 42
June 1914 7.7 82
June 1914 8.7 77
Oct, 1914 5.6 50
Oct, 1914 6.6 73
Mar. 1914 7.0 76
May 1915 9.6 76
June 1914 8.4 63
Mar. 1915 6.0 60
Oct. 1914 7.3 73
May 1915 8.4 70
April 1914 5.0 54
Jan. 1914 6.6 45
Dec. 1914 9.5 68
Sept. 1915 4.7 50
Dec. 1914 6.6 62
Mar. 1915 7.8 68
May 1916 9.6 86

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions

under which the tests are given,

by the care used in scoring and
tabulating, but many other

factors also influence scores. In
some cities every school and
child has been tested; in other

cities, only certain selected

schools. Some of the results

represent achievements after

repeated tests during several

years; other scores are returns

from" the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at

best one should expect to get

from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to

absolute achievements.
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TABLE
GRADE 5. MULTIPLICATION SPEED

Distribution of Class Medians or Individual Scores for

Key 0 l 2 .3 4 5 6 7 8 9 10

*1 G 2 9 20 44 43 38 22 10
2 G — — — — 1 10 25 19 6 2 —
3 G — — — 13 34 92 140 60 24 13 6
4 B — — — — 1 13 64 72 43 29 24
5 S — — — — — 6 28 35 19 7 2
6 N — — — 2 3 21 38 15 18 8 5

7 B 2 10 46 99 162 360 600 494 438 344 232
8 K 12 26 76 157 309 515 760 533 471 320 190
9 D 4 7 9 25 40 99 133 108 107 70 44
10 S — 11 15 24 25 25 26 14 6 4 —
11 I 8 15 38 95 202 321 473 463 402 288 256
12 I 18 21 92 182 244 414 479 456 306 243 209
13 I .42 1.1 3.1 9.3 10.9 17.6 21.1 15.8 9.4 4.5 3.4
14 K 1.2 1.4 6.6 11.4 14.3 19.6 18.4 12.8 6.5 3.6 1.8

15 K .1 .9 2.6 4.6 7.8 14.2 19.2 17.2 13.6 8.6 5.2

16 T — 4 6 11 8 6 1 — — — —
17 N — — 4 6 8 6 13 2 1 4 —
18 0 — — 2 2 3 — 3 2 4 1 —
19 N, — — — — 2 5 7 4 5 2 —
20 P — 1 — 5 1 6 9 7 4 3 —
21 M — — 1 2 6 12 11 10 5 — 1

22 M — — — — — — 1 4 4 — 6
23 W 1 1 1 3 2

Scores adopted: June Median Speed, 7.5 examples; Standard, 8 examples.

Key
Source Character Date Median

Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 7.5 192 4391
2 G 1914-15 6.8 63 1590
3 G “ “ “ 1913-14 6.4 384 —
4 B Boston May 1915 7.7 256 —
5 S Seattle May 1916 7.5 99 —
6 N New Orleans white “ “ May 1916 6.8 115 —
7 B Boston Individual May 1915 7.6 — 3101
8 K Kansas City May 1915 6.9 — 3556
9 D Detroit May 1916 7.5 — 726
10 S Santa Clara County “

1916 3.9 — 154
11 I Iowa State 1915 7.6 — 2866
12 I Iowa, State 1916 7.0 — 2893
13 I Indiana Individual 1914 6.3 — 2630
14 K Kansas State Jan. 1915 6.2 — 2106
15 K Kansas State May 1915 7.0 — 2083

16 T Texas 1916 3.7 1 36
17 N New, York 1916 5.7 1 44
18 O Ohio 1916 6.7 1 18
19 N North Carolina 1916 6.9 1 26
20 P Pennsylvania 1916 6.7 1 38
21 M Michigan 1916 6.4 1 49
22 M Missouri 1916 10.2 1 20
23 W Wisconsin 1916 12.0 1 20

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XIII

MULTIPLICATION. SPEED. GRADE 5

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

3 1 7.5

1 1

6.8

6.4

9 1 — — — — — — — 7.7— 1 — — — — — 1 — — 7.5

2 — 1 — 2 — — — — — 6.8

123 72 53 28 14 5 6 3 6 4 7.6

85 51 18 6 17 4 2 2 — 2 6.9

32 24 7 9 6 2 3 1 — — 7.5

3.9

133 69 48 21 11 10 5 6 — 2 7.6

102 63 27 19 10 2 3 1 1 1 7.0

1.6 .9 .3 .07 .1 •

—

-— — — 6.3

1.4 .6 .3 — .2 .1 .1 — .1 .1 6.2

3.0 1.4 .6 .2 .3 .1 .05 .05 .05 .05 7.0

3.7

5.7
1 — — — — — —

•

— — — 6.7— 1 — — — — —
.

—

— — 6.9
2 — — — — —

-

— — — — 6.7
1 — — — — — — — — — 6.4
2 1 — 1 1 — — — — — 10.2
2 2 3 2 1 1 1 2.0

Median Scores

Source Date Speed
% of

Accuracy

Salt Lake City, Utah 6.6 65
New Orleans, La. 4-B (colored) May 1916 4.7 60
New Orleans, La. 4-A (colored) May 1916 6.0 60
Durban, So. Africa (white) Aug. 1915 5.8 75
Natal, So. Africa (native) June 1915 3.8 64
Houghton, Mich. 5-B Nov. 1913 4.9 47
Houghton, Mich. 5-A Nov. 1913 5.4 46
Houghton, Mich. 5-B June 1914 6.2 69
Houghton, Mich. 5-A June 1914 6.5 60
Houghton, Mich. 5-B Oct. 1914 4.3 46
Houghton, Mich. 5-A Oct. 1914 5.6 53
Pittsburg, Pa. Mar. 1915 6.4 62
Homestead, Pa. May 1915 9.0 66
Canisteo, N. Y.
Tippecanoe City, Ohio.

June 1914 8.2 67
Mar. 1915 5.9 62

Kent, Ohio Oct. 1914 5.8 60
Hinckley, Illinois May 1915 7.0 72
Peru, Neb. April 1914 3.1 68
Nash, Okla. Jan. 1914 4.0 67
Toole, Utah Dec. 1914 8.0 61
Windsor, Col. Sept. 1915 3.1 25
Mishawaka, Ind. Dec. 1914 6.1 59
Eveleth, Minn. Mar. 1915 7.6 80
Kansas City, Mo.

(Practice Group)
May 1916 8.7 79

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after

repeated tests during several
years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and scofe the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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EFFICIENCY

TABLE XIV.

GRADE 5.
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ACCURACY

AND

EFFICIENCY

GRADE 5.

TABLE XV
DIVISION. ACCURACY

O
UJ

Z
5

Ui
Q
<
at

O

>
5 <

x 1

CQ -O

< £H

Q

EFFICIENCY

Median or
Average

18.1 13.6
8.2

23.0 17.7 16.3

05

© 1-H CO CO 00 tH — 05

o
CO 31 1 hi .1 i i i i i i i i i I 1 1 1 1 1 1 1 1

o
<N & II ff 1 i i i i i I I i i i 1 1 1 1 1 1 1 1

o s [ fj i i

j

i i i i I i i i i i 1 1 1 1 1 1 1 1

1-9 s i r.i iff
i i i i i m i i i MINIM

o 8 1 1 1 £8 ''in II 1 1 1 II 1

No.

of

Classes

or

Chil- dren

*

05 05 CO CO 02 to
OOOCiOffiH
hH CO 05 t-H

05 — ©IN COT^T^COIOXOCOM 1 CO©h®NXhiON
|
OOOOCOOO

rHCOCO

©NlOOOCDrHH-H
COCO — — O5tJHO505

|

ACCURACY

Med- ian i> co co oo i> © lOOO^TtHiOOlTjHOOfNOO
©ininoo — t^iNtoto©

00 © IN © CO
|

to ©
CO © 00 00 00

|

00 ©

100 GO tO rfi -h © ©
1-t t-h 05

TjH CO
to to co to 1 to oo 1 in tdM^CCO 1 — In 1 hN^ 00 02 05 00 00

tO CO N— CO CO CO hH
05 05 t-h

o
02

NNNOO
|

CO IN
tN 00 — 00 I COCO 1 ^ r-i

05 © CO C5 1 — IN 1 II 1 1

-
1

o
00

O 05 T-H 05 00
to IOOHH

IN CO

© 05 ^ to I ^ 05 1 In 05*NNoS 1 co-^ 1 —
05 to CO ~ TfH CO

— 05C005©tOTH©

o
i>

iOhcDOOOO
CO 1-1 CO l-H

to CO

co © to 1 05 to IcdoclOCCON 1 — 1

1-t CO CO CO 05
| |

1-H CO CO 1-H 05
|

8 CO 1-H N- to 00 CO (M Ttn io I to n- I 050
05 05 1-H 1 05 05 1 —
1-H CO ^ 05 05

i-HC0i-H05 05tOC0i-H

o NrHOiHHW(NhNCQhN
co co

05 IN tO IN 1 05 1-H I T-i 1-H

05 CO t— to 1 ION 1 — —
05 05 CO 05 05

CO 05 CO 1-H 1-H 1-H
| |

0-49
© O CO N- 05 00hhW

05 IN

QO CO i-H 10500 I NO
05 CO IN © 1 ©00 1 ^ CO© IN 00 © IN

OCOHCO^CO^rH
05

Date

June

1916

1915

June

1914

May

1915

May

1916

May

1916

May

1915

May

1915

May

1915

May

1916

1916 1915 1916 1914

Jan.

1915

May

1915 COCOCOCOCOCOCD©
© © © © © © © ©

Source

Character

General

Class

Median

Boston Seattle

New

Orleans

“

“

General

Individual

Boston
Kansas

City

Detroit

Santa

Clara

Co.

Iowa

State

Iowa

State

Indiana Kansas

State

Kansas

State

New

York

Pennsylvania Pennsylvania

Illinois

New

Jersey

North

Carolina

Minnesota
Wisconsin
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Scores

adopted:

June

Median

Accuracy,

77%;

Standard,

100%.



DIVISION SPEED

TABLE
GRADE 5.

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G _ 7 20 31 51 27 18 19 7 6
2 G — — 5 7 14 16 13 5 1 1 —
3 G — 2 8 51 140 80 46 31 19 4 1

4 B — — — 3 32 59 69 34 27 15 3
5 S — — 1 4 15 28 29 15 3 2 —
6 N — — 4 8 40 27 20 6 4 3 1

7 B '23 35 130 254 466 491 453 295 358 167 143
8 K 26 103 218 456 696 639 456 307 292 122 100
9 D 2 11 24 35 55 87 113 82 124 55 48
10 S 10 20 21 18 26 30 12 9 5 — 1

11 I 19 72 153 299 436 360 274 273 288 179 174
12 I 45 124 238 431 447 357 311 277 229 127 101
13 I 2.1 5.2 11.3 21 21.4 9.4 7.7 8.6 5.8 2.7 2.2
14 K 3.2 9.5 17 21 18.4 11.8 7.7 4.3 3.1 1.3 1.1

15 K 1.0 4.4 9.2 16.5 20.7 15.3 11.4 5.5 6.4 3.5 2.3

16 N 3 8 7 6 3 2 1 — — — —
17 P — 4 6 9 7 6 1 2 1 — 1

18 P — — 2 1 3 5 — 1 1 — 2
19 I — — 2 2 4 2 2 4 1 — 1

20 N — 1 1 3 4 5 2 2 1 3 3
21 N — — 3 8 2 9 8 2 5 2 1

22 M — — — 1 1 4 2 3 5 — 2
23 W 2 — 3 2 1

Scores adopted: June Median Speed, 6.1 examples; Standard, 6.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 5.7 192 5421
2 G “ “ 1914-15 5.4 62 1590
3 G it “ 1913-14 4.9 383 *—
4 B Boston “ Mav 1915 6.5 256 —
5 S Seattle

“ May 1916 6.1 99 —
6 N New Orleans white “ “ May 1916 5.2 115 —
7 B Boston Individual June 1916 6.3 — 3101
8 K Kansas City

“ May 1915 5.4 — 3566
9 D Detroit

a May 1916 7.5 — 727
10 S Santa Clara County “ 1916 3.3 — 153
11 I Iowa State

“
1915 6.3 — 2863

12 I Iowa State 1916 5.5 — 2894
13 I Indiana State

“ 1914 4.5 — 2617
14 K Kansas State

“
Jan. 1915 4.0 — 2093

15 K Kansas State
“ May 1915 4.9 — 2075

16 N New York “ 1916 2.6 1 30
17 P Pennsylvania

“
1916 4.0 1 37

18 P Pennsylvania
“

1916 5.4 1 15

19 I Illinois
“ 1916 5.5 1 18

20 N New Jersey
“

1916 5.8 1 26
21 N North Carolina

“
1916 5.9 1 41

22 M Minnesota “
1916 8.0 1 21

23 W Wisconsin “ 1916 12.7 1 21

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XVI
DIVISION. SPEED. GRADE 5

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

5 1 5.7

5.4

1 — — — — — — — — — 4.9

9 1 3 — — — 1 — — — 6.5—

-

2 — — — — — — — — 6.1

2 — — — — — — — — — 5.2

86 83 44 16 8 11 10 6 7 15 6.3

40 70 23 7 6

'

2 2 — — 1 5.4

33 24 15 5 7 2 2 1 — 2 7.5
—

-

— — 1 —

•

— — — — — 3.3

104 85 47 26 27 18 8 8 7 6 6.3

66 59 35 14 12 11 6 1 — 3 5.5

.8 6.4 .2 .2 .2 .04 .04 — — — 4.5

.6 .6 .2 .1 .05 .1 — — .05 — 4.0

1.6 1.4 .6 .1 .1 .05 — — — .1 4.9

2.6

4.0

5.4

1

5.5

5.8
1 - — — — — — — — 5.9

2 — 1 — — — — — — — 8.0
1 3 2 2 2 1 1 1 12.7

Median Scores

Source Date Speed
% of

Accuracy

Salt Lake City, Utah 4.4 68
New Orleans, La. 4-B (colored) May 1916 2.3 43
New Orleans, La. 4-A (colored) May 1916 4.0 53
Durban, So. Africa (white) Aug. 1915 3.9 74
Natal, So. Africa (native) June 1915 3.0 52
Houghton, Mich. 5-B Nov. 1913 3.9 31
Houghton, Mich. 5-A Nov. 1913 4.1 49
Houghton, Mich. 5-B June 1914 4.8 67
Houghton, Mich. 5-A June 1914 5.9 80
Houghton, Mich. 5-B Oct. 1914 2.9 38
Houghton, Mich. 5-A Oct. 1914 4.1 44
Pittsburg, Pa. Mar. 1914 3.4 56
Homestead, Pa. May 1915 5.7 59
Oanisteo, N. Y. June 1914 8.2 79
Tippecanoe City, Ohio. Mar. 1915 4.4 53
Kent, Ohio Oct. 1914 4.3 58
Hinckley, Illinois May 1915 6.5 68
Peru, Neb. April 1914 3.0 43
Nash, Okla. Jan. 1914 3.7 27
Toole, Utah Dec. 1914 4.0 65
Windsor, Col. Sept. 1915 2.2 20
Mishawaka, Ind. Dec. 1914 4.8 73
Eveleth, Minn. Mar. 1915 6.1 67
Kansas City, Mo.

(Practice Group)

May 1916 7.7 88

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of
the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after
repeated tests during several
years; other scores are returns
from the first test ever given.
Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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TABLE
GRADE 6 ADDITION SPEED

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G 3 5 23 34 34 48 21
2 G — — — — — 5 5 15 16 17 6
3 G -7- — — 2 — 4 21 61 95 76 46
4 B — — — — — — 1 31 36 53
5 S — •

—

— — — 1 3 9 25 29 21
6 N - — — — — — 10 24 39 14 7

7 B 1 — 3 9 25 69 144 227 328 369 386
8 K 3 1 15 47 164 248 495 565 633 460 339
9 D — — — 6 13 27 70 72 95 97 72

10 S — — 3 5 13 21 25 15 23 9 9
11 I 2 1 4 26 67 152 291 329 401 346 224
12 I 2 1 8 27 107 195 385 418 474 409 286
13 I — .04 1.1 3.2 7.1 11.5 19.4 17.4 15.1 10.3 6.5

14 K .2 .1 1.1 4.0 10.0 14.6 19.5 16.5 14.8 7.5 6.1

15 K — — .75 2.2 5.5 9.5 16.1 15.0 17.6 12.2 8.4

16 M — — 3 5 5 6 1 2 — 1 1

17 N — — — — — 5 10 3 3 3 —
18 N — — — — 2 — 1 4 3 3 —
19 I — — — — 1 1 4 3 10 3 3
20 M — — —

-

— 1 1 5 4 8 3 4
21 P — — — — 1 2 5 3 8 6 5
22 N — — — 1 — 1 2 5 4 4 5
23 W 2 2

Scores adopted: June Median Speed, 7.8 examples; Standard, 10.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 8.9 194 5434
2 G ‘ ‘ 1914-15 8.4 64 1732
3 G << «< “ 1913-14 8.9 353 —
4 B Boston “ May 1915 11.1 248 —
5 S Seattle

11 May 1916 9.3 96 —
6 N New Orleans white “ “ May 1916 8.4 102 —
7 B Boston Individual May 1915 11.0 3119 —
8 K Kansas City May 1915 8.3 — 3507
9 D Detroit May 1916 9.5 — 641
10 S Santa Clara County 1916 6.1 — 132
11 I Iowa State

“ 1915 8.8 — 2391
12 I Iowa State 1916 8.5 — 2765
13 I Indiana Individual 1914 7.4 — 2530
14 K Kansas State

“
Jan. 1915 7.0 — 1957

15 K Kansas State May 1915 8.1 — 2016

16 M Michigan Individual 1916 4.8 1 24
17 N New York 1916 6.8 1 26
18 N North Carolina

“ 1916 8.7 1 17

19 I Illinois
* 1916 8.5 1 27

20 M Minnesota “ 1916 8.6 1 31

21 P Pennsylvania
“ 1916 8.9 1 36

22 N New Jersey
“ 1016 10.0 1 33

23 W Wisconsin 1916 13.5 1 14

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XVII

ADDITION. SPEED. GRADE 6

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

10 12 4 — — — — — — — 8.9
Q A.

23 11 8 3 2 1

o.*±

8.9

45 38 20 13 5 4 1 — — 1 11.1

5 2 — 1 — — — — — — 9.3

3 4 1 — — — — — — — 8.4

358 260 203 192 155 113 71 55 42 109 11.0

203 124 68 50 33 23 18 5 2 11 8.3

55 47 25 18 13 9 5 4 4 9 9.5

6 1 1 1 — — — — — — 6.1

185 122 72 52 39 33 18 8 4 15 8.8

172 94 73 37 26 20 10 9 2 10 8.5

3.8 2.4 1 .5 .4 .2 .1 .04 .04 .04 7.4

2.2 1.4 .8 .3 .1 .3 .1 .1 .1 .1 7.0

5.0 3.5 1.4 1.0 .6 .05 .3 .1 .05 .1 8.1

— — — — — — — — — — 4.8— 1 — — 1 — — — — — 6.8

1 1 1 — 1 — — — — — 8.7— 1 — 1 — — — — — — 8.5— 4 — — 1 — — — — —

-

8.6
1 3 1 1 — — — — —

-

— 8.9
4 4 1 2 — — — — -—

-

— 10.0
1 1 2 2 1 2 1 13.5

Median Scores WARNING

Source Date Speed
% Of

Accuracy

Comparisons from city to city
are to be made with extreme
caution. Not only are results
affected by the personality of
the examiner, by the conditions
under which the tests are given,
by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results
represent achievements after
repeated tests during several
years; other scores are returns
from the first test ever given.
Some cities have nine grades in
the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.

Salt Lake City, Utah
New Orleans, La. 4-B (colored)

New Orleans, La. 4-A (colored)

Durban, So. Africa (white)

Natal, So. Africa (native)

Houghton, Mich. 6-B
Houghton, Mich. 6-A
Houghton, Mich. 6-B
Houghton, Mich. 6-A
Houghton, Mich. 6-B
Houghton, Mich. 6-A
Pittsburg, Pa.
Homestead, Pa.
Canisteo, N. Y.
Tippecanoe City, Ohio
Kent, Ohio
Hinckley, Illinois

Peru, Neb.
Nash, Okla.
Toole, Utah
Windsor, Col.
Mishawaka, Ind.
Eveleth, Minn.
Kansas City, Mo.

(Practice Group)

May 1916
May 1916
Aug. 1915
June 1915
Nov. 1913
Nov. 1913
June 1914
June 1914
Oct. 1914
Oct. 1914
Mar. 1914
Sep. 1915
June 1914
Mar. 1915
Oct. 1914
May 1915
Apr. 1915
Jan. 1914
Dec. 1914
Sep. 1915
Dec. 1914
Mar. 1915
May 1916

7.9

7.0

7.0

8.9

4.5

7.0

8.3

10.1

9.7

6.9

8.3

8.5

10.0

8.0

6.8

9.3

9.5

5.2

7.0

7.0

5.1

6.8

8.8

10.5

81
62
58
68
72
47
41
67
62
48 *

52
80
76
52
68
68
57
44
71
60
63
40
62
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TABLE

XVIII.

ADDITION.

Distribution

of

Class

Medians

or

Individual

Scores

for

Accuracy

of

Work.

Also

for

Efficiency.

I

~

ACCURACY”

I,

EFFICIENCY

GRADE 6.

TABLE XVIII

ADDITION. ACCURACY.
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Date

June

1916

1915 1913-14

May

1915

May

1916

May

1916
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1915

May

1915

May

1915

May

1916

1916 1915 1916 1914

Jan.

1915

May

1915 cocococococococ©
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source

Character

General

Class

Median

Boston Seattle

New

Orleans

“

General

Individual

Boston
Kansas

City

Detroit

Santa

Clara

Co.

Iowa

State

Iowa

State

Indiana Kansas Kansas

Michigan

New

York

North

Carolina

Illinois

Minnesota

Pennsylvania

New

Jersey

Wisconsin

78

Scores

adopted:

June

Median

Accuracy,

73%;

Standard,

100%.



TABLE

XIX.

SUBTRACTION.

Distribution

of

Class

Medians

or

Individual

Scores

for

Accuracy

of

Work.

Also

for

Efficiency.

GRADE

TABLE XIX.

6. SUBTRACTION. ACCURACY.

o|se

•d e

s~

I II I I

I I I I I

I I
I

I I

SIMM
I I I:

CO CO CO 00 CO 0305010^030
1-H CO 03 *

I> |> 00

OC 1-4 OCOCCOCON

I II II I M II

I I I II II I

I I I 1111

II II I II

II II II II II

II II II II

1111

I I

I I I II I

1111

03 CO COO00 00 00 00 00 oooor^ooiooooot^

00 03 »0 Tti 0

OOON
IQ 03

O N 00 CO 00 03
00 03 CO ^ 10 CO

5 ^ 00
I
HC

CO '

I

NtM "M

O C3 O N M xr
05 00 03 o 00 o

CO 10 co 03 lO 03 CO CO 03 r

CO

|

rH 03 I Tti
I 00 1

03 03

I co »o I 06 -1
-

I i—
I o I HC

H c ^ C 0 N N O

>0 TtH

MONCO
|
00 I

03 03 03 00 I 003 I HH
03 tJH 10 rfl CO

03 t—l 03 lO I T-I 03 I 0303
CO CO CO CO 1 03 t-h I rH

I COO I 1

I COO I
<

^ cO CO

t>
|

03 03 03

?3

1—1 1—1 1—1

H

2 ^ ^ ^

uo *0 10 10 UO

03 0305030100^0303
.

03 03 03 03
l>i r*M—I rH t—l 1—

I

a rt cti O

g^0
o g J
CQ c/3 Z

.ti u <v <v

o -S9 ts to

2 § *-s c

;

2 25 cs ri.s '

CO ^ 03 00 CO

CO 00 O l>
|

I | I

r-i 00 03 to
|

[-11 <*-«>
|

cocococococococo
0303030303030303

2 o 2
cfi.5 C

So§:
79

Scores

adopted:

June

Median

Accuracy,

85%;

Standard,

100%.



GRADE 6 SUBTRACTION SPEED

TABLE

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G _ 2 3 11 15 38 38 36
2 G — — — — — — 4 7 17 19 6
3 G — — — — — 1 15 37 80 83 72
4 B — — — — — — — 2 19 38 63
5 S — — — — — — — 5 5 10 21
6 N — — — — — — 1 11 30 22 23

7 B 2 1 1 8 22 58 133 194 343 342 459
8 K 8 — 12 26 56 118 262 407 613 487 542
9 D 1 1 1 2 6 16 39 59 92 82 107

10 S — — 2 7 6 10 34 20 21 10 9
11 I 4 2 4 12 30 72 187 232 338 337 352
12 I 9 2 5 9 51 96 210 288 426 420 403
13 I .8 .8 .2 .8 2.4 4.6 13.3 12.0 18.5 18.0 11.7

14 K .05 .3 .61 2.2 4.1 9.0 16.4 17.2 17.8 11.4 8.2

15 K — .06 .56 .66 2.1 4.8 9.2 12.6 18.3 13.1 12.6

16 N — — — 1 2 1 1 — — — —
17 0 — — 1 — — 3 6 3 3 2 —
18 I — — — — 1 — 2 — — 1 4
19 M — — — — — — — — 2 6 6

20 M — — —

-

— — 2 — 2 4 3 6

21 N — — — — — — — 3 2 4 11

22 W — — — — — — 3 1 2 3 5

23 N ~ - 1 1 2

Scores adopted: June Median Speed, 10.3 examples; Standard, 11 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 9.7 193 5434

2 G “ “ “ 1914-15 9.2 63 1732

3 G “ “ “ 1913-14 9.5 353 —
4 B Boston

“ May 1915 11.1 248 —
5 S Seattle

“ May 1916 11.4 96 —
6 N New Orleans white" “ May 1916 9.4 102 —
7 B Boston Individual May 1915 11.0 — 3119

8 K Kansas City
“ May 1915 9.5 —

. 3488

9 D Detroit
“ May 1916 10.2 — 640

10 S Santa Clara County 1916 6.4 — 133

11 I Iowa State
“ 1915 9.9 — 2386

12 I Iowa State 1916 9.7 — 2763

13 I Indiana Individual 1914 8.9 — 2527

14 K Kansas Jan. 1915 7.9 — 1950

15 K Kansas May 1915 9.1
' — 2019

16 N North Carolina Individual May 1916 5.0 1 5

17 O Ohio May 1916 7.0 1 20

18 I Illinois
11 May 1916 10.8 1 14

19 M Minnesota
11 May 1916 10.8 1 26

20 M Massachusetts
11 May 1916 10.8 1 32

21 N New Hampshire i
l May 1916 10.8 1 36

22 W Wisconsin
“ May 1916 12.0 1 36

23 N New Jersey
“ May 1916 16.0 1 29

*1 G means “General Tabulation” as shown in table on lower half of page. See

also page 50.
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XX
SUBTRACTION. SPEED. GRADE 6

Number of Examples Attempted

Source

Salt Lake City, Utah
New Orleans, La. 4-B (colored)
New Orleans, La. 4-A (colored)
Durban, So. Africa (white)
Natal, So. Africa (native)

Houghton, Mich. 6-B
Houghton, Mich. 6-A
Houghton, Mich. 6-B
Houghton, Mich. 6-A
Houghton, Mich. 6-B
Houghton, Mich. 6-A
Pittsburg, Pa.
Homestead, Pa.
Canisteo, N. Y.
Tippecanoe City, Ohio
Kent, Ohio
Hinckley, Illinois

Peru, Neb.
Nash, Okla.
Toole, Utah
Windsor, Col.
Mishawaka, Ind.
Eveleth, Minn.
Kansas City, Mo.

(Practice Group)

Median Scores

Date Speed
% of

Accuracy

8.5 92
May 1916 8.0 80
May 1916 11.0 80
Aug. 1915 9.7 76
June 1915 7.7 86
Nov. 1913 7.5 61
Nov. 1913 8.6 59
June 1914 10.0 76
June 1914 10.3 78
Oct. 1914 8.2 66
Oct. 1914 9.3 70
Mar. 1914 9.3 73
Sep. 1915 9.3 84
June 1914 10.9 65
Mar. 1915 8.6 76
Oct. 1914 9.0 82
May 1915 12.0 73
Apr. 1914 6.7 84
Jan. 1914 8.0 75
Dec. 1914 8.3 82
Sep. 1915 6.1 92
Dec. 1914 7.5 51
Mar. 1915 9.5 70
May 1916 11.0 87

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after

repeated tests during several
years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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GRADE 6 MULTIPLICATION SPEED

TABLE

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G 1 1 4 11 15 41 32 38 33
2 G — — — — — 3 13 18 18 7 3
3 G — — — <

—

1 22 90 82 77 39 30
4 B — — — — — — 8 37 54 62 51
5 S — — ' — 1 3 8 11 12 22 17 15
6 N — — — — — 2 15 27 27 14 8

7 B 2 2 10 26 60 160 352 397 451 460 416
8 K 8 6 28 47 114 300 533 551 506 450 386
9 D 1 1 2 5 18 30 78 86 107 78 80
10 S 2 2 7 14 19 33 25 14 9 2 1

11 I 3 1 13 34 76 176 278 340 332 280 281
12 I 5 6 19 48 106 211 369 417 396 374 287
13 I .2 .2 1.3 3.2 5.6 11.8 17.9 17.1 12.3 9.9 8.9

14 K .9 .3 1.8 4.0 7.0 13.2 20.0 17.2 11.0 9.5 6.6

15 K .05 .1 1.1 2.8 3.9 10.7 14.9 15.5 12.4 12.3 9.6

16 M -

—

— — 1 2 1 — 1 .

— — —
17 C — — — — 1 4 7 3 2 1 —
18 N — — — — 2 2 — — 2 2 —
19 I — — — — — 1 5 4 4 3 1

20 M — — — — 1 2 3 5 6 3 4
21 N — — — — — 4 5 6 8 6 4
22 P — — — — — — 2 2 3 6 3
23 W 2 “ 2 2

Scores adopted: June Median Speed, 9.1 examples; Standard, 9.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 8.8 194 5434
2 G <« u “ 1914-15 7.9 64 1732
3 G 11 “ “ 1913-14 7.8 353 —
4 B Boston

“ May 1915 9.4 248 —
5 S Seattle

“ May 1916 8.6 96 —
6 N New Orleans white

“ “ May 1916 8.3 102 —
7 B Boston Individual May 1915 9.2 — 3119
8 K Kansas City

“ May 1915 8.2 — 3412
9 D Detroit

“ May 1916 9.1 — 633
10 S Santa Clara County “ 1916 4.8 — 132
11 I Iowa State 1915 8.9 — 2395
12 I Iowa State 1916 8.6 — 2802
13 I Indiana Individual 1914 7.6

' — 2526
14 K Kansas State Jan. 1915 7.2 — 1952
15 K Kansas State May 1915 8.1 — 2008

16 M Missouri May 1916 5.0 1 5
17 C California 1916 6.6 1 18
18 N New York 1916 8.5 1 106
19 I Illinois 1916 8.8 1 26
20 M Michigan 1916 8.7 1 30
21 N North Carolina 1916 8.5 1 38
22 P Pennsylvania 1916 11.8 1 39
23 W Wisconsin 1916 14.5 1 24

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XXI
MULTIPLICATION. SPEED. GRADE 6

Number of Examples Attempted A & B Classes Combined

11 • 12 13 14 15 16 17 18 19 20 or over
Median
Score

11 5 1 1 8.8

2 — — — — —

'

— — — — 7.9

9 1 1 — 1 — — — — — 7.8

23 8 4 — — 1

—

•

—

— — 9.4

3 1 1 1 — 1 — — — — 8.6

6 2 1 — — — — — — — 8.3

276 177 125 80 58 20 22 9 4 12 9.2

217 133 7 52 29 25 7 • 7 2 4 8.2

45 37 25 18 11 6 4 1 — — 9.1

2 1 1 — — — — — — — 4.8

210 138 82 59 41 21 14 7 2 7 8.9

192 123 99 63 26 29 14 9 3 6 8.6

6.3 2.3 1.3 .6 5.1 .2 .1 — — — 7.6

3.4 2.0 1.2 .9 .5 .10 .1 .05 .05 — 7.2

6.0 3.6 2.6 1.5 1.1 .4 .3 .2 .2 .3 8.1

5.0

6.6

1 — 1 — — — — — — — 8.5

3 1 — 3 1 — — — — — 8.8
1 1 — 2 1 — — 1 —

: 8.7

2 2 — 1 — — — — — — 8.5

5 6 3 4 4 1 — — — — 11.8

3 — 2 2 4 1 3 1 — 2 14.5

Median Scores

Source Date Speed
.
%of

Accuracy

Salt Lake City, Utah 7.7 67
New Orleans, La. 4-B (colored) May 1916 6.0 65
New Orleans, La. 4-A (colored) May 1916 7.8 80
Durban, So. Africa (white) Aug 1915 8.7 77
Natal, So. Africa (native) June 1915 5.2 76
Houghton, Mich. 6-B Nov. 1913 6.1 43
Houghton, Mich. 6-A Nov. 1913 7.0 50
Houghton, Mich. 6-B June 1914 8.4 73
Houghton, Mich. 6-A June 1914 8.6 62
Houghton, Mich. 6-B Oct. 1914 5.4 57
Houghton, Mich. 6-A Oct. 1914 7,0 64
Pittsburg, Pa. Mar. 1914 7.5 67
Homestead, Pa. Sept. 1915 7.7 76
Canisteo, N. Y. June 1914 7.8 63
Tippecanoe City, Ohio Mar. 1915 6.9 65
Kent, Ohio Oct. 1914 9.0 83
Hinckley, Illinois May 1915 10.6 64
Peru, Neb. April 1914 5.2 64
Nash, Okla. Jan. 1914 7.0 90
Toole, Utah Dec. 1914 7:3 74
Windsor, Col. Sept. 1915 4.6 68
Mishawaka, Ind. Dec. 1914 6.0 47
Eveleth, Minn. Mar. 1915 9.2 72
Kansas City, Mo.

(Practice Group)

May 1916 10.4 88

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after

repeated tests during several

years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.

Everyone should take pains
to give and score the tests under
standard conditions but at

best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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TABLE

XXIII.

DIVISION

Distribution

of

Class

Medians

or

Individual

Scores

for

Accuracy

of

Work.

Also

for

Efficiency.

GRADE 6.

TABLE XXIII

DIVISION. ACCURACY.

|
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Date

June

1916

1915

May

1915

May

1915

May

1916

May

1916

May

1915

May

1915

May

1915

May

1916

1916

Jan.

1915

May

1916

1914 1915 1915

CDCDCDCDCDCDCDCD
OSDSOSOSOSOSOSOS

ource

Character

General

Class

Median

Boston Seattle

New

Orleans

“

“

General

Individual

Boston
Kansas

City

Detroit

Santa

Clara

Co.

Iowa

State

Iowa

State

Indiana Kansas

State

Kansas

State

North

Carolina

Individual

New

York

Ohio

Illinois Illinois

Massachusetts

Minnesota
Wisconsin
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GRADE 6 DIVISION

TABLE
SPEED

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G 1 2 9 12 26 19 34 30 27 19
2 G — — — 1 6 15 8 15 7 6 3
3 G — — 1 6 34 76 68 54 50 31 17
4 B — — — — 1 19 31 36 52 31 31
5 S — — — 1 5 9 12 19 28 11 6
6 N 1 — — — 11 20 32 19 12 3 1

7 B 7 22 35 94 196 330 350 296 404 263 273
8 K 8 17 63 212 350 464 448 397 526 255 242
9 D 2 4 11 25 54 80 87 74 79 33 43

10 S 5 5 12 23 30 24 12 4 8 3 2
11 I 6 29 55 154 289 279 237 224 294 180 160
12 I 8 46 102 252 338 337 305 282 329 162 176
13 I .6 1.9 3.9 11.5 17.2 10.8 8.4 13.6 10.2 6.1 5.6

14 K 1.0 2.1 6.2 15.0 19.6 17.5 12.0 7.3 8.2 2.7 2.9

15 K 2.5 1.2 2.6 9.2 14.2 14.1 14.8 9.9 10.9 6.7 4.5

16 N 2 3 5 7 2 3 — 2 1 1 —
17 N — 2 3 5 11 7 4 7 6 1 4
18 0 — — 1 — — 2 1 3 3 1 —
19 I — — — 2 3 3 — 6 3 2 3
20 I — —

-

— 1 7 2 1 5 1 2 4
21 M 2 1 — — 2 4 4 4 9 2 4
22 M — — — 1 1 2 3 — 5 1 2

23IW —
T — 1 1 2 2

Scores adopted: June Median Speed, 8.2 examples; Standard, 8 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 7.8 193 5434
2 G “ “ il 1914-15 7.1 63 1732
3 G “

‘I
1913-14 6.9 353 —

4 B Boston May 1915 8.7 248 —
5 S Seattle May 1916 8.1 96

' —
6 N New Orleans white “ “ May 1916 6.6 102 —
7 B Boston Individual May 1915 8.6 — 3119
8 K Kansas City May 1915 7.5 — 3488
9 D Detroit May 1916 7.4 — 585
10 S Santa Clara County 1916 3.8 — 133
11 I Iowa State 1915 7.6 —'

2383
12 I Iowa State 1916 7.0 — 2752
13 I Indiana Individual 1914 5.7 — 2521
14 K Kansas State Jan. 1915 5.3 — 1948
15 K Kansas State

“ May 1915 6.5 — 1996

16 N North Carolina 1916 3.4 1 26
17 N New York 1916 5.7 1 51

18 O Ohio 1916 7.7 1 11

19 I Illinois 1916 7.8 1 26
20 I Illinois 1916 7.8 1 30
21 M Massachusetts 1916 7.8 1 32
22 M Minnesota 1916 11.0 1 29
23 W Wisconsin ' 1916 15.0 1 16

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XXIV
DIVISION. SPEED. GRADE 6

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

6 5 1 2 . 7.8

1 1 — — — — — — — — 7.1

8 4 3 — 1 — — — — — 6.9

20 17 7 1 1 1 — — — — 8.7

2 2 1 — — — — — — — 8.1

1 2 — — — — — —

’

' —T — 6.6

199 258 157 67 50 48 23 16 11 20 8.6

130 194 84 38 25 23 3 5 1 3 7.5

23 37 10 7 3 7 2 3 1 — 7.4

2 — 2 1 — — -—

•

—

•

— — 3.8

118 138 66 27 49 32 10 15 2 19 7.6

103 109 64 40 41 30 9 7 4 8 7.0

3.4 2.9 1.7 .8 .8 .5 .1 .1 .1 — 5.7

1.4 1.9 9 .6 .1 .2 — — — — 5.3

2.6 3.7 2.0 1.0 .9 .6 .1 .3 — .30 6.5

3.4— — — 1 — — — —

•

— — 5.7

7.7— 1 1 — 1 — 1 — — — 7.8— 4 — — 2 — — 1 — —

-

7.8

7.8

1 2 9 — — 2 — — — — 11.0— — 2 1 3 2 2 15.0

Median Scores WARNING

Source Date Speed .
%of

Accuracy

Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected

schools. Some of the results

represent achievements after

repeated tests during several

years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.

Salt Lake City, Utah
New Orleans, La. 4-B (colored)

New Orleans, La. 4-A (colored)

Durban, So. Africa (white)
Natal, So. Africa (native)

Houghton, Mich. 6-B
Houghton, Mich. 6-

A

Houghton, Mich. 6-B
Houghton, Mich. 6-

A

Houghton, Mich. 6-B
Houghton, Mich. 6-

A

Pittsburg, Pa.
Homestead, Pa.
Canisteo, N. Y.
Tippecanoe City, Ohio
Kent, Ohio
Hinckley, Illinois

Peru, Neb.
Nash, Okla.
Toole, Utah
Windsor, Col.

Mishawaka, Ind.
Eveleth, Minn.
Kansas City, Mo.

(Practice Group)

May 1916
May 1916
Aug. 1915
June 1915
Nov. 1913
Nov. 1913
June 1914
June 1914
Oct. 1914
Oct. 1914
Mar. 1914
Sept. 1915
June 1914
Mar. 1915
Oct. 1914
May 1915
April 1914
Jan. 1914
Dec. 1914
Sept. 1915
Dec. 1914
Mar. 1915
May 1916

6.7

4.7

5.8

7.0

4.4

4.0

4.4

7.4

8.0

4.8

5.8

8.0

7.7

7.7

5.8

8.3

9.6

4.0

8.0

4.4

3.0

4.7

6.3

9.3

82
75
70
84
100
37
59
80
71
64
64
79
85
83
73
82
75
91
50
73
60
74
55
90
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TABLE
GRADE 7 ADDITION. SPEED.

Distribution of Class Medians or Individual Scores for

Key 0 1 2 3 4 5 6 7 8 9 10

*1 G _ _ 1 5 16 31 37 33
2 G — — — — 1 1 1 6 16 11 11
3 G — — — — — 1 13 34 78 81 66
4 B — — — — — — — — 6 24 28
5 S — — — — — — — 7 8 16 24
6 N — — — — — 3 12 • 24 25 16

7 B 1 — 1 3 16 46 102 164 255 310 349
8 K — 1 7 21 92 138 277 348 439 374 270
9 D 2 — — 1 2 12 42 61 79 77 63

12 S 1 — — 3 5 17 25 13 34 23 15
10 I 1 — — 8 44 87 206 236 327 265 246
11 I 3 1 7 15 57 139 292 324 409 322 299
13 I — .05 .5 1.4 4.2 8.3 16.6 16.3 16.5 13.6 9.1
14 K .5 .2 .7 1.9 5.8 11.0 16.9 16.0 18.3 12.0 6.9
15 K — .1 .2 .8 2.7 7.3 12.4 15.4 17.1 15.3 9.1

16 M — — — 1 1 3 2 1 1 1 —
17 N — —

-

— — 3 5 5 9 4 2 2
18 I — — — — — 1 — — 2 3 1

19 M — — — — 1 — 1 — 3 3 2
20 N -—

-

— — — — — 5 1 5 3 5
21 M
99 1\/T

— — — 1 — — 2 4 1 9
O

5
ZZ 1V1

23 N — — — — — - — 1 — Z
l

8
4

Scores adopted: June Median Speed, 10.9 examples; Standard, 11.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 9.8 164 4568
2 G 1914-15 9.2 54 1386
3 G u <« “ 1913-14 9.8 383 —
4 B Boston May 1915 12.3 230 —
5 S Seattle

“ May 1916 10.7 93 —

i

6 N New Orleans white
‘ May 1916 9.4 99 —

7 B Boston Individual May 1915 11.97 — 3257
8 K Kansas City May 1915 8.8 — 2401
9 D Detroit

H May 1916 9.7 — 503
12 S Santa Clara County H 1916 7.5 — 161
10 I Iowa State

u 1916 9.5 — 2069
11 I Iowa State

a 1915 9.1 — • 2548
13 I Indiana Individual 1914 8.1 — 1911
14 K Kansas State Jan. 1915 7.8 — 1849
15 K Kansas State May 1915 8.7 — 1739

16 M Missouri 1916 6.0 1 10

17 N New York 1916 7.4 1 33
18 I Illinois 1916 9.7 1 10

19 M Missouri 1916 9.7 1 14
20 N New Jersey

ll 1916 9.9 1 26
21 M Minnesota it 1916 9.9 1 • 31
22 M Michigan n 1916 12.1 1 25
23 N New Jersey “

i
1916 15.5 1 17

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XXV
ADDITION SPEED GRADE 7

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

27 6 4 1 3 9.8

2 2 1 1 1 — — — — —

•

9.2

44 30 20 13 1 — - - 2 —

-

—

•

9.8

47 31 32 38 12 6 4 1 — 1 12.3

21 12 3 2 —

-

— — — — '

—

10.7

5 6 4 2 1 1 — — — — 9.4

393 301 254 254 201 195 99 82 64 167 12.0

173 99 66 30 23 18 11 5 4 5 8.8

40 27 25 20 13 11 11 6 4 7 9.7

6 5 5 3 3 3 — — — — 7.5

218 134 85 77 51 34 16 6 11 17 9.5
235 171 99 55 40 35 16 10 7 12 9.1

5.8 2.7 2.0 1.1 .7 .6 .3 .05 — .1 8.1

4.7 2.1 1.6 .7 .5 .3 .2 — .05 .1 7.8

7.3 5.2 2.7 1.5 1.2 .8 .3 .6 — .3 8.7

— — — — — — — — — — 6.0
2 — 1 —

•

— — — — — —

-

7.4
2 1 — — — — — — — -—

-

9.7
1 1 1 1 — — — — —

.

— 9.7

2 — 1 1 1 1 — — — 1 9.9

5 3 1 — — — — — — — * 9.9
2 7 3 — 1 — 1 — — 1 12.1

1 1 2 2 2 1 2 15.5

Source

Salt Lake City, Utah
New Orleans, La. 4-B (colored)
New Orleans, La. 4-A (colored)
Durban, S. Africa (white)
Natal, S. Africa (native)

Houghton, Mich. 7-B
Houghton, Mich. 7-A
Houghton, Mich. 7-B
Houghton, Mich. 7-A
Houghton, Mich. 7-B
Houghton, Mich. 7-A
Pittsburg, Pa.
Homestead, Pa.
Canisteo, N. Y.
Tippecanoe City, Ohio
Kent, Ohio
Hinckley, Illinois

Peru, Neb.
Nash, Okla.
Toole, Utah
Windsor, Col.

Mishawaka, Ind.
Eveleth, Minn.
Kansas City, Mo.

(Practice Group)

Median Scores

Date Speed
% Of

Accuracy

9.1 76
May 1916 8.0 65
May 1916 7.0 65
Aug. 1915 9.4 79
June 1915 5.3 66
Nov. 1913 8.6 39
Nov. 1913 8.7 42
June 1914 10.9 57
June 1914 11.3 66
Oct. 1914 8.1 37
Oct. 1914 10.1 47
Mar. 1914 8.9 65
May 1915 11.7 77
June 1914 10.1 60
Mar. 1915 7.6 82
Oct. 1914 10.5 71
May 1915 10.2 60
April 1914 6.7 34
Jan. 1914 10.3 36
Dec. 1914 7.2 65
Sept. 1915 6.0 60
Dec. 1912 9.0 34
Mar. 1915 8.6 54
May 1916 11.6 75

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after

repeated tests during several
years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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Distribution

of

Class

Medians

or

Individual

Scores

for

Accuracy

of

Work.

Also

for

Efficiency.

GRADE 7.

TABLE XXVI
ADDITION. ACCURACY.
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Date

June

1916

1915 1913-14

May

1915
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1916
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1916
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1915

May

1915

May

1915

May

1916

1916 1915 1916 1914

Jan.

1915

May

1915 COCOCOCOCOCOCDCO

Source

Character

General

Class

Median

4
4

4
4

44

Boston Seattle

New

Orleans

“

“

General

Individual

Boston
Kansas

City

Detroit

Santa

Clara

Co.

Iowa

State

Iowa

State

Indiana Kansas

State

Kansas

State

Missouri

|‘

New

York

Illinois

Missouri

New

Jersey

Minnesota

Michigan

New

Jersey

“
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GRADE 7.

TABLE XXVII

SUBTRACTION. ACCURACY.
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Date

June

1916

1915 1913-14

May

1915

May

1916

May

1916

May

1915

May

1915

May

1915

May

1916

1916 1915 1916 1914

Jan.

1915

May

1916 !co co co co CO co co co

05 05 05 05 05 05 05 05

!

Source

Character

General

Class

Median

Boston

‘|

44

Seattle

44

New

Orleans

General

Individual

Boston

41

Kansas

City

Detroit

44

Santa

Clara

Co.

Iowa

State

44

Iowa

State

44

Indiana Kansas

State

Kansas

State

North

Carolina

New

York

44

Illinois

Pennsylvania

44

Pennsylvania

New

Jersey

44

New

Jersey

44

Michigan

44
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GRADE 7 SUBTRACTION SPEED

TABLE

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G _ _ _ _ _ _ 1 3 16 30 27
2 G — — — — — 1 1 2 10 4 14
3 G — —

-

— — — 1 3 15 58 80 79
4 B — — — — — — — — 4 13 42
5 S — — —

N — — — — 1 — 5 14
6 N — — — — — — — 4 10 10. 27

7 B 1 —

-

—

•

5 • 11 37 77 135 265 284 441
8 K — 2 2 8 32 56 109 169 338 302 397
9 D 1 — — — 2 3 23 31 63 67 81
10 S — — — — 3 12 13 26 23 18 17
11 I 2 — 4 5 12 31 94 112 214 253 278
12 I 7 1 2 4 17 48 125 192 286 356 364
13 I — .05 .2 .1 1.1 1.5 5.1 9.2 13.4 16.8 15.7
14 K .5 .06 .3 .5 1.2 5.0 10.1 12.7 17.4 13.7 14.3

15 K .2 .06 .1 .4 .6 1.5 6.0 8.5 13.0 12.3 15.4

16 N

—

— — 1 1 2 6 8 4 4 —
17 N — -

—

— — 1 4 6 3 8 4 5
18 I — -

—

— — — — 1 — 2 3
19 P — — — — — — 1 3 3 2
20 P — — — — — — — — 3 2 5
21 N
22 N
23 M

— — — — — — — 1 7
1

3 7
oA
1

Scores adopted: June Median Speed, 11.6 examples; Standard, 12.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 11.2 163 4568
2 G a “ “ 1914-15 10.6 54 1386
3 G ii ii “ 1913-14 10.4 378 —
4 B Boston “ May 1915 12.2 232 —
5 S Seattle

“ May 1916 12.6 92 —
6 N New Orleans white “ “ May 1916 10.9 97 —
7 B Boston Individual May 1915 12.0 3257
8 K Kansas City

“ May 1915 10.4 2385
9 D Detroit May 1916 10.7 — 506
10 S Santa Clara County 1916 7.5 — 162
11 I Iowa State 1916 11.1 — 2061
12 I Iowa State 1915 10.7 — 2549
13 I Indiana 1914 10.2 — 1911
14 K Kansas State Jan. 1915 9.2 — 1821
15 K Kansas State May 1915 10.0 — 1643

16 N North Carolina Individual 1916 7.5 1 27
17 N New York 1916 8.4 1 33
18 I Illinois 1916 11.0 1 11

19 P Pennsylvania 1916 11.7 1 27
20 P Pennsylvania 1916 11.8 1 35
21 N New Jersey 1916 11.2 1 37
22 N New Jersey 1916 15.0 1 29

23 M Michigan 1916 16.3 1 25

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XXVIII

SUBTRACTION. SPEED. GRADE 7

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

32 26 14 5 5 1 1 _ 1 1 11.2

11 8 2 — 1 — — — — — 10.6

58 •37 22 13 9 1 1 — 1 — 10.4

47 50 28 18 11 9 5 2 3 — 12.2

14 20 14 11 10 — — 2 — 1 12.6

20 12 4 6 1 2 1 — — — 10.9

371 359 295 193 163 146 134 105 67 168 12.0

268 230 160 112 56 58 37 * 24 9 16 10.4

57 54 44 23 7 17 11 10 2 11 10.7

23 11 3 6 — — 2 1 2 2 7.5

252 231 158 111 71 63 45 49 17 59 11.1

292 263 148 136 80 75 59 29 19 46 10.7

12.1 9.2 5.5 9.2 1.9 2.1 .8 .5 .2 .5 10.2

8.9 5.5 4.0 2.0 1.3 .9 .9 * .1 .1 .6 9.2

12.4 8.5 6.5 4.8 3.0 1.8 1.5 1.2 .6 1 10.0

1 — — — — — — — — — 7.5

2 — — — — — —
^
— — — 8.4

2 2 — 1 — — — — — — 11.0

7 4 3 — — 2 1 — — 1 11.7

10 3 3 3 3 1 2 — — — 11.8

5 4 3 3 — 1 2 1 — 11.2

2 2 5 3 3 3 2 — 1 5 15.0

3 6 2 3 1 4 2 3 16.3

Median Scores

Source Date Speed
% Of

Accuracy

Salt Lake City, Utah 10.1 87
New Orleans, La. 4-B (colored) May 1916 9.3 80
New Orleans, La. 4-A (colored) May 1916 10.5 78
Durban, S. Africa (white) Aug. 1915 9.4 88
Natal, S. Africa (native) June 1915 9.0 83
Houghton, Mich. 7-B Nov. 1913 9.5 63
Houghton, Mich. 7-A Nov. 1913 10.8 60
Houghton, Mich. 7-B June 1914 10.9 77
Houghton, Mich. 7-A June 1914 12.8 77
Houghton, Mich. 7-B Oct. 1914 8.9 62
Houghton, Mich. 7-A Oct. 1914 9.9 68
Pittsburg, Pa. Mar. 1914 10 5 83
Homestead, Pa. May 1915 12.9 93
Canisteo, N. Y. June 1914 10.5 73
Tippecanoe City, Ohio Mar. 1915 9.0 97
Kent, Ohio Oct. 1914 11.3 78
Hinckley, Illinois May 1915 12.0 71
Peru, Neb. April 1914 6.0 58
Nash, Okla. Jan. 1914 11.0 52
Toole, Utah Dec. 1914 8.9 82
Windsor, Col. Sept. 1915 8.1 66
Mishawaka, Ind. Dec. 1914 9.9 63
Eveleth, Minn. Mar. 1915 11.3 77
Kansas City, Mo.

(Practice Group)

May 1916 12.6 88

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of
the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results
represent achievements after
repeated tests during several
years; other scores are returns
from the first test ever given.
Some cities have nine grades in
the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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GRADE 7 MULTIPLICATION SPEED

TABLE

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G _ . 2 4 18 25 34 43
2 G — — — 2 — — 3 9 13 12 8
3 G — — — 1 1 4 38 55 83 67 54
4 B

—

— — — — — 2 7 24 56 56
5 S — — — — — — 2 — 11 18 25
6 N 1 — — — — — 2 7 19 18 25

7 B 2 — 6 14 33 96 237 305 356 419 488
8 K 3 — 6 15 •27 97 227 245 338 372 358
9 D — — — — 4 25 30 46 61 70 83
12 S 1 — 3 6 12 19 37 24 9 15 14
10 I 3 2 3 10 25 67 159 202 231 228 272
11 I 2 4 5 28 49 115 230 287 308 278 344
13 I .05 .1 .3 1.5 2.8 7.7 14.2 15.3 12.7 13.3 12.7

14 K .9 .1 .7 1.5 • 4.1 6.8 13.8 14.9 15.3 12.8 10.4

15 K .06 .1 .5 1.3 1.4 5.8
•

10.5 15.0 15.1 14.5 12.0

16 O — — 1 — 5 4 1 — 1 — —
17 I — — — 1 4 4 4 7 5 6 1

18 M — — — — • — 1 — 1 2 3 —
19 M — — — — — — 2 1 5 1 1

20 N — — — — — 2 2 5 5 4 4
21 N — — — — — 1 5 6 6 5 3
22 N — — — — — 1 — 2 — 4 1

23 N 1 1

Scores adopted: June Median Speed, 10.2 examples; Standard, 10.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 10.0 163 4568
2 G “ “ “ 1914-15 9.0 54 1386
3 G “ “ “ 1913-14 8.9 352 —
4 B Boston May 1915 10.5 • 232 —
5 S Seattle May 1916 10.6 93 —
6 N New Orleans white “ “ May 1916 10.1 99 —
7 B Boston Individual May 1915 10.3 — 3257
8 K Kansas City May 1915 9.7 — 2403
9 D Detroit May 1916 10.2 — 501
12 S Santa Clara County 1916 6.1 — 162
10 I Iowa State 1915 10.4 — 2071
11 I Iowa State 1916 9.9 — 2541
13 I Indiana Individual 1914 8.6 — 1917
14 K Kansas State Jan. 1915 8.5 — 1841
15 K Kansas State May 1915 9.0 — 1728

16 O Ohio 1916 5.0 1 12

17 I Illinois 1916 7.5 1 34
18 M Missouri 1916 9.0 1 8
19 M Missouri 1916 9.0 1 15

20 N New York 1916 8.8 1 26
21 N North Carolina 1916 8.7 1 31

22 N New York 1916 12.3 1 26
23 N New Jersey 1916 15.2 1 15

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XXIX
SPEED. GRADE 7MULTIPLICATION.

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 . 17 18 19 20 or over
Median
Score

23 8 2 3 1 _ _ _ _ 10.0

5 1 1 — — — — — — — 9.0

33 12 3 — 1 — — — — — 8.9

49 24 8 3 2 1 — — — . — 10.5

24 8 4 — 1 — — — — — 10.6

16 5 3 1 1 1 — — — — 10.1

413 275 219 134 103 63 34 32 10 18 10.3

273 144 117 78 45 23 17 7 5 6 10.2

41 47 33 30 9 11 3 4 4 — 10.2

12 3 3 2 — 2 — — — — 6.1

234 175 141 83 86 38 37 32 18 25 10.4

251 194 137 107 77 48 36 21 9 11 9.9

8.3 5.2 2.2 1.5 .9 .6 .3 .1 .1 .1 8.6
6.7 4.2 2.8 2.5 1.2 .4 .2 .2 .1 .4 8.5
9.0 4.9 3.9 2.0 2.3 .9 .4 .2 .1 .2 9.0

5.0
1 1 — — — — — — — — 7.5

1 — — — — — — — — — 9.0

3 2 *— — — — — — — — 9.0

1 2 — 1 — — — — — — 8.8— 2 2 — 1 — — —

—

— 8.7
4 4 3 3 3 1 — — — — 12.3
2 1 1 1 5 1 1 1 — — 15.2

Median Scores

Source Date Speed
% Of

Accuracy

Salt Lake City, Utah 8.6 82
New Orleans, La. 4-B (colored) May 1916 8.0 70
New Orleans, La. 4-A (colored) May 1916 10.0 83
Durban, S. Africa (white)
Natal, S. Africa (native)

Aug. 1915 9.7 84
June 1915 6.5 84

Houghton, Mich. 7-B Nov. 1913 7.9 52
Houghton, Mich. 7-A Nov. 1913 7.9 48
Houghton, Mich. 7-B June 1914 9.0 68
Houghton, Mich. 7-A June 1914 10.8 75
Houghton, Mich. 7-B Oct. 1914 7.3 52
Houghton, Mich. 7-A Oct. 1914 8.5 47
Pittsburg, Pa. Mar. 1914 8.0 74
Homestead, Pa. May 1915 11.0 83
Canisteo, N. Y. June 1914 11.6 62
Tippecanoe City, Ohio Mar. 1915 7.8 86
Kent, Ohio
Hinckley, Illinois

Oct. 1914 10.0 76
Dec. 1915 11.3 76

Peru, Neb. April 1914 5.5 36
Nash, Okla. Jan. 1914 10.5 41
Toole, Utah Dec. 1914 8.2 77
Windsor, Col. Sept. 1915 6.3 70
Mishawaka, Ind. Dec. 1914 8.5 54
Eveleth, Minn. Mar. 1915 10.5 69
Kansas City, Mo.

(Practice Group)
May 1916 11.6 80

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected

schools. Some of the results

represent achievements after

repeated tests during several

years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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TABLE

XXX.

MULTIPLICATION

Distribution

of

Class

Medians

or

Individual

Scores

for

Accuracy

of

Work.

Also

for

Efficiency.

GRADE 7.

TABLE XXX.
MULTIPLICATION. ACCURACY.

|

EFFICIENCY

Median or
Average

N 1 1 IOW
cd 1 1 1 to ed

OIIO tHuo
|

1 1

rjl 1 1 oi cd cd 11 . 1 ^O O O O O no

o
CO '"Mill 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1

o
<N 1'

1 1 1 1 1 1 1 1 1 1 1 1 1 1 MINIM
o 8 1 1 1 1 1 M 1 N II 11 1 MINIM
1-9 SIMM 1 1 M 1 1 1 II 1 II II II II

o 31)183 1 1 1 1 1 1 1 II 1 II II II II

No.

of

Classes

or

Chil- dren

<M TfH <M <N CO 05
CO lO lO CO 05 05
1-1 CO <N

COt^COi-H HHNHO0
CO no O OW no ©no©o0 b-HCOW NNHHH

WTjHoOnocD^HCDno
1 CO HdCONH

ACCURACY

|
Medi- ian

O 00 O h 00 CO
oo i> t>- oo i>

t^0r-noi000005rt<00
t^OOl>O0n0O0t^cDlr^l>

OMtO« 0 tOcOtO
cDl>CDcoOOI>00 00

I>

100 -1^1 1

«
206 469 315

116
299 369

14.6 14.6 MMH
|

co CD CO

o
05

(N CO

cq cd

C3NOO 1 NO 1OOHN 1 <N <N 1

(M WW | | |

-

o
00

CO © 05 00 00 00NNiOHMOl 334 743 570 119 500 574

22.0 22.0 MN
|

nj 00 t>- CD CD

o CO 00 no 00 ©iohoooco^
Ttl

1 i-H cO 1 nono
•tcooo 1 too 1 HHW no ^ CO ^

HO5MC0C0 00NM

oO 00 t-h 00 Tti CO uoHH00HHN
CO CO

W no o CO 1 COCO I coco
T-HCOr^Tfl 1 05 ]>- J HHW Tin CO W CO

HMNMMiO(MH

o
U5

OOdtj-H-H
|

t'- b-
oo t'- oo © I 05 05 I oi oi
COOCtOM 1 NO 1 HH

<N W t-H W
h CD <M H CD'tf

|

<N

0-49

00 00
CD 05 CD O

1
I> 1-H

1 NN
o-rtu^eo

1 MW 1
rH i-H

W CO W MM
lOCOH^HMM

|

Date

June

1916

1915 1913-14

May

1915

May

1916

May

1916

May

1915

May

1915

May

1915

May

1916

1916 1915 1916 1914

Jan.

1915

May

1915 CDCDCDCDCDCDCDCD
0505050505050505

Source

Character

General

Class

Median

Boston Seattle

New

Orleans

“

“

General

Individual

Boston
Kansas

City

Detroit

Santa

Clara

Co.

Iowa

State

Iowa

State

Indiana Kansas

State

Kansas

State

Ohio

•

Individual

Illinois

Missouri

Maine

“

New

Jersey

North

Carolina

New

York

New

Jersey
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June

Median

Accuracy,

80%;

Standard,
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TABLE

XXXI.

DIVISION.

Distribution

of

Class

Medians

or

Individual

Scores

for

Accuracy

of

Work.

Also

for

Efficiency.

GRADE 7.

TABLE XXXI
DIVISION. ACCURACY.

EFFICIENCY
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Date

June

1916

1915 1913-14
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1915
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1916
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1916
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1915
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1915

May

1915

May

1916

1916 1915 1916 1914
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1915
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1915 COCOCOCOCOCOCOCC
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Source

Character

General

Class

Median

Boston Seattle

New

Orleans

“

“

General

Individual

Boston
Kansas

City

Detroit

Santa

Clara

Co.

Iowa

State

Iowa

State

Indiana
Kansas

State

Kansas

State

Texas

Individual

North

Carolina

Minnesota

Illinois

New

Jersey

Illinois

New

Jersey

Pennsvlvania
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TABLE
GRADE 7 DIVISION SPEED

Distribution of Class Medians or Individual Scores for

Key 0 1 2 3 4 5 6 • 7 8 9 10

*1 G __ _ 1 1 6 14 14 28 29 31
2 G — — — 2 — 4 10 10 11 8 4
3 G — — — 4 12 17 46 64 65 52 43
4 B — — — — — 3 9 14 42 40 41
5 S — — — — — — 3 7 14 15 29
6 N 1 — — — 1 3 14 17 23 8 11

7 B 3 10 21 45 118 217 257 248 427 270 333
8 K 8 7 19 41 120 153 222 224 364 233 250
9 D 2 1 2 7 18 39 49 41 64 52 51
10 S —

•

— 5 15 24 33 22 14 16 7 13
11 I 1 9 17 69 134 151 174 196 260 175 181
12 I 7 24 •

46 114 226 208 238 254 298 195 254
13 I .3 .8 2 4.6 9.1 7.1 7.2 12.3 12.6 9.0 9.6
14 K .9 1.2 2.2 7.9 11.7 14.1 13.7 11.4 13.4 7.2 5.4
15 K .24 .2 1.2 2.5 4.9 5.6 8.2 9.5 13.9 10.4 12.3

16 T 1 2 2 2 3 — 1 — — — —
17 N — — 1 2 3 5 4 3 3 1 3
18 M — — — — — 2 2 1 — 3 2
19 I — — — 1 1 — 2 2 5 2 5
20 N — — — 1 1 1 3 5 5 4 10
21 I

— — — — — 2 4 1 10 5 7
22 N — — — — — — — 1 2 5 2
23 P 1 1 2 —

Scores adopted: June Median Speed, 9.6 examples; Standard, 10.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 9.6 163 4568
2 G “ “ 1914-15 8.1 54 1386
3 G “ “ 1913-14 8.4 343 —
4 B Boston “ May 1915 10.2 232 —
5 S Seattle

“ May 1916 10.3 97 —
6 N New Orleans white “ May 1915 8.6 97 —
7 B Boston Individual May 1915 10.1 — 3257
8 K Kansas City

“ May 1915 9.2 — 2405
9 D Detroit

“ May 1916 9.5 — 501
10 S Santa Clara County 1916 5.9 — 161
11 I Iowa State

** 1915 9.1 — 2070
12 I Iowa State 1916 8.5 — 2535
13 I Indiana Individual 1914 8.5 — 1879
14 K Kansas State Jan. 1915 6.9

' — 1843
15 K Kansas State May 1915 9.3 — 1634

16 T Texas Individual 1916 3.5 1 11

17 N North Carolina
“ 1916 6.8 1 27

18 M Minnesota “ 1916 9.7 1 14

19 I Illinois 1916 9.5 1 24
20 N New Jersey

li 1916 9.5 1 36
21 I Illinois

if 1916 9.6 1 40
22 N New Jersey

li 1916 13.0 1 29
23 P Pennsylvania ll 1916 16.0 1 31

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.'
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XXXII
GRADE 7DIVISION. SPEED.

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

10 16 9 2 2 _ _ _ _ 9.6

2 1 — 2 — — — — — — 8.1

14 15 8 3 — — — —

'

— — 8.4

16 38 21 4 3 1 — — — — 10.2

13 12 1 2 — .

—

— 1 — — 10.3

11 2 2 2 — — 1 1 — — 8.6

220 348 250 126 107 104 45 39 25 44 10.1

120 280 152 60 58 46 16 12 7 13 9.2

34 56 54 10 16 14 5 4 3 — 9.5

4 2 2 — 2 2 — —

—

— 5.9

143 183 112 85 72 53 20 12 9 14 9.1

123 185 125 65 67 47 20 18 7 14 8.5
7.3 6.9 3.2 2.9 2.1 1.5 .5 .5 .2 .3 8.5

3.5 3.3 2.1 .8 .3 .3 .1 .1 — .2 6.9

7.9 8.2 4.6 3.0 2.1 1.7 .7 1.0 .5 1.1 9.3

— — — — — — — — — — 3.5

1 1 — — — ; — — — — 6.8— 1 1 1 — 1 — — — — 9.7

2 2 — — — — — — — 2 9.5

1 4 1 — — — — — — — 9.5
2 4 4 — 1 — — — — — 9.6

1 4 3 3 — 2 2
*

2 — 2 13.0
2 3 3 2 2 7 3 2 2 1 16.0

Median Scores WARNING

Source Date Speed
.
%of

Accuracy

Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of
the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after
repeated tests during several
years; other scores are returns
from the first test ever given.

Some cities have nine grades in
the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.

Salt Lake City, Utah
New Orleans, La. 4-B (colored)

New Orleans, La. 4-A (colored)

Durban, S. Africa (white)

Natal, S. Africa (native)

Houghton, Mich. 7-B
Houghton, Mich. 7-A
Houghton, Mich. 7-B
Houghton, Mich. 7-A
Houghton, Mich. 7-B
Houghton, Mich. 7-A
Pittsburg, Pa.
Homestead, Pa.
Canisteo, N. Y.
Tippecanoe City, Ohio
Kent, Ohio
Hinckley, Illinois

Peru, Neb.
Nash, Okla.
Toole, Utah
Windsor, Col.

Mishawaka, Ind.
Eveleth, Minn.
Kansas City, Mo.

(Practice Group)

May 1916
May 1916
Aug. 1915
June 1915
Nov. 1913
Nov. 1913
June 1914
June 1914
Oct. 1914
Oct. 1914
Mar. 1914
May 1915
June 1914
Mar. 1915
Oct. 1914
Dec. 1915
April 1914
Jan. 1914
Dec. 1914
Sept. 1915
Dec. 1914
Mar. 1915
May 1916

8.7

5.7

8.0

8.9

6.2

6.6

6.7

7.5

12.3

7.0

7.6

8.6

12.0

10.5

8.0

9.8

12.5

4.5

8.0

6.8

5.0

7.1

9.6

11.1

88
70
86
99

100
70
64
76
82
68
66
88
100
73

100
92
76
67
56
88
83
70
68
94

99



ADDITION SPEED

TABLE
GRADE 8.

Distribution of Medians or Individual Scores for

Key 0 ! 2 3 4 5 6 7 8 9 10

*1 G 1 1 3 1 29 25 25
2 G — — — — — 1 — 5 5 8 12
3 G — — — — — — 1 17 31 46 40
4 B — — — — — — — — 1 6 19
5 S — — — — — — — 3 7 11 22
6 N — — — — — — — 2 9 22 21

7 B — — — 2 8 21 57 98 181 226 271

1
8 K
9.D — — — — 1 3 11 18 34 35 45
101 S — — — — 5 3 11 13 20 22 18
11 I 1 — — 3 22 50 102 158 199 229 210
12 I

— — 2 5 17 76 154 246 342 301 265
13 I

— .06 .3 .8 2.6 15.5 10.6 13.7 17.3 15.9 11.8

14 K .1 — .4 .9 2.4 7.1 11.5 15.6 17.8 16.0 11.0

15 K — .07 — .07 .9 2.5 7.8 10.9 16.7 13.3 14.8

16 M — — 1 — 2 1 1 — — — —
17 N — — — 1 2 5 5 16 11 — 3
18 M — — — — — — — 3 4 3 1

19 N — — — — — — 2 3 3 7 3
20 I

— — — — — 1 2 2 4 7 6
21 M — — — — — 1 2- 7 4 3 6
22 W — — — — — — 1 2 1 2 4
23 M “ “ 1 1 2 7

Scores adopted: June Median Speed, 11.6 examples; Standard, 12.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 10.2 128 3789
2 G “ “ “ 1914-15 10.2 44 1177
3 G “ “ u 1913-14 11.2 304 —
4 B Boston May 1915 13.7 187 —
5 S Seattle June 1916 11.2 96 —
6 N New Orleans white “ “

June 1916 10.7 94 —
7 B Boston Individual May 1915 13.4 — 3092
8 K Kansas City May 1915 — — —
9 D Detroit May 1916 11.9 — 371
10 S Santa Clara Co. 1916 8.8 — 136
11 I Iowa State 1915 10.4 — 1692
12 I Iowa State 1916 10.0 — 2243
13 I Indiana State Individual 1914 10.2 — 1647
14 K Kansas State Jan. 1915 8.7 — 1569
15 K Kansas State May 1915 9.8 — 1618

16 M Missouri 1916 5.0 1 5

17 S South Carolina 1916 7.6 1 45
18 M Massachusetts 1916 10.0 1 20
19 N New Jersey 1916 10.3 1 32
20 I Illinois 1916 10.2 1 33
21 M Missouri 1916 10.2 1 36
22 W Wisconsin 1916 12.0 1 26
23 M Michigan 1916 15.0 1 42

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XXXIII

ADDITION. SPEED. GRADE 8

Number of Examples Attempted A & B Classes Combined

Median Scores

Source Date Speed
% Of

Accuracy

Salt Lake City, Utah 9.9 89
New Orleans, La. 4-B (colored) May 1916 7.5 80
New Orleans, La. 4-A (colored) May 1916 8.0 57
Durban, So. Africa (white) — — —
Natal, So. Africa (native) — — —
Houghton, Mich. 8-B Nov. 1913 8.0 38
Houghton, Mich. 8-A Nov. 1913 9.2 43
Houghton, Mich. 8-B June 1914 12.4 71
Houghton, Mich. 8-A June 1914 12.3 62
Houghton, Mich. 8-B Oct. 1914 10.5 51
Houghton, Mich. 8-A Oct. 1914 10.8 54
Pittsburg, Pa. Mar. 1914 10.2 63
Homestead, Pa. Sept. 1915 9.0 72
Canisteo, N. Y. — — —
Tippecanoe City, Ohio Mar. 1915 8.3 67
Kent, Ohio Oct. 1914 11.0 64
Hinckley, 111. May 1915 9.3 60
Peru, Neb. April 1914 7.4 43
Nash, Okla. Jan. 1914 10.0 45
Toole, Utah Dec. 1914 9.2 42
Windsor, Col. Sept. 1915 9.5 57
Mishawaka, Ind. Dec. 1914 8.4 64
Eveleth, Minn. Mar. 1915 11.5 63
Kansas City, Mo.

(Practice Group)

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after

repeated tests during several
years; other scores are returns
from the first test ever given.
Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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TABLE XXXIV.
GRADE 8. ADDITION. ACCURACY.

GRADE

8.

A

&
B

CLASSES

COMBINED.

ACCURACY

AND

EFFICIENCY

TABLE

XXXIV

ADDITION

Distribution

of

Class

Medians

or

Individual

Scores

for

Accuracy

of

Work.

Also

for

Efficiency.

EFFICIENCY

Median or
Average 2.5 2.1 1.8 5.0 3.7 2.7 do • . ^O^COOON

o
CO
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00 03 i-H 03 CO t''- 05 00
40 05 I I 05^TtHCOi-t
i—i O 1 CO 1 CO 03 CO 40 CD
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40 40OC0C0CDCD03
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Medi- ian
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1
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1
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CDCOCD00 00 401>I>

100 i-i
|

CO
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47
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o
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CO
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64
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4.1 8.0

| |

i-H-tfCO
|
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o
00

40 00 CO 40 ^ i—i

03 TtH J> ^H 03 203 731
94

325 412

16.3 17.2 rHCO^T^t-40TjHl-H
rH

o
l>

OHNfflOO
CO 1-H l>- CO 03 185 589

58
276 393

14.9 17.0

|

l> 03 CO Htn> 05

s 1-1 40 00 1> CO 03
03 1-1 05 03 CO CO 188 426

51
269 327

15.9 14.5

I

00 00 03 40 ^ CO

8 05 O 40 40
1-1 40 1-1 169 293

34
198 282

16.0 14.0 03 CO tK ,-h 03 J> CO i-H

0-49
4 1 18 1

216 371 23
310 439

25.8 20.1 HHCOHCDCOCOCO
tH tH

Date

June

1916

1915 1913-14

May

1915

May

1916

May

1916

May

1915

May

1915

May

1915

May

1916

1916 1915 1916 1914

Jan.

1915

May

1915 cocococococococo
0505050505050505

Source

Character

General

Class

Median

Boston Seattle

New

Orleans

General

Individual

Boston
Kansas

City

Detroit

Santa

Clara

Co.

Iowa

State

Iowa

State

Indiana Kansas

State

Kansas

State

Missouri

North

Carolina

Massachusetts

New

Jersey

Illinois

#

Missouri

Wisconsin

Michigan

102

Scores

adopted:
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Standard,
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ACCURACY

AND

EFFICIENCY.

TABLE XXXV.
GRADE 8. SUBTRACTION. ACCURACY.

U
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<
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6.1
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NN
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Date

June

1916

1915 1913-14

May

1915

May

1916

May

1916

May

1915

May

1915

May

1915

1916 1916 1915 1916 1914

Jan.

1915

May

1915 cocococococococo
0505050505050505

Source

Character

General

Class

Median

Boston Seattle

“

“

New

Orleans

“

“

General

Individual

Boston

“

Kansas

City

“

Detroit

“

Santa

Clara

Co.

Iowa

State

“

Iowa

State

“

Indiana

“

Kansas

State

“

Kansas

State

“

New

York

Individual

Illinois

“

Maine

“

Illinois

“

New

Hampshire

“

Michigan

Wisconsin

“

Michigan

“
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87%;

Standard,

100%.



TABLE
GRADE 8. SUBTRACTION SPEED

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G _ _ 2 5 14 20
2 G 12
3 Gj — — — — — — — — 4 18 60
4 B 6 12
5 S 2 1

6 N — — — — — — — — 1 3 14

7 B — — — 2 3 19 40 67 165 203 296
8 K
9 D — — — — •

—

5 11 6 27 28 47
10 S — — — 1 1 6 7 11 12 19 17
11 I — — 2 2 3 3 18 35 84 118 182
12 I 3 — 1 3 5 19 45 78 176 224 281
13 I — — .7 .5 1.2 1.3 2.4 4.4 8.9 14.1 14.4
14 K .1 .1 .06 .3 1.1 1.4 5.7 8.3 13.6 12.4 14.4

15 K 2 — .1 .1 .2 .4 2.7 4.6 10.6 10.3 15.2

16 N — — — 2 2 1 3 4 8 3 6
17 I — — — — — — — 1 7 9 6
18 M
IQ T

— — — — — 1 — *
3 2 1

1

1
A

20 N 2 1

1

1

*±

6
21 M — — — — — — — — 1 4 10
22 W 1

23 M

Scores adopted: June Median Speed, 12.9 examples; Standard, 13.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 12.1 128
2 G “ < 1914-15 12.3 41 1177
3 G “ “ “ 1913-14 12.3 305 —
4 B Boston May 1915 13.6 188 —
5 S Seattle May 1916 14.1 93 —
6 N New Orleans white “ “ May 1916 12.7 102 —
7 B Boston Individual May 1915 13.3 — 3091
8 K Kansas City May 1915 — — —
9 D Detroit May 1916 12.5 — 392
10 S Santa Clara Co. 1916 9.8 — 137
11 I Iowa State 1915 12.8 — 1658
12 I Iowa State 1916 12.0 — 2246
13 I Indiana State Individual 1914 11.2 — 1644
14 K Kansas State Jan. 1915 10.5 — 1569
15 K Kansas State May 1915 11.5 — 1618

16 N New York 1916 8.6 1 34
17 I Illinois 1916 10.0 1 34
18 M Maine 1916 12.3 1 22
19 I Illinois 1916 12.5 1 28
20 N New Hampshire 1916 12.5 1 35
21 M Michigan 1916 12.5 1 51

22 W Wisconsin 1916 15.0 1 25

23 M Michigan 1916 18.0 1 26

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XXXVI
SUBTRACTION. SPEED. GRADE 8

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

21 22 18 10 5 3 6 2 _ 12.1

6 11 10 1 — 1 — — — — 12.3

52 57 45 26 17 10 11 2 1 2 12.3

25 27 37 28 22 15 4 6 3 3 13.6

5 23 14 23 10 7 7 1 —
.

• — 14.1

14 27 23 7 3 3 4 2 1 12.7

297 350 332 223 195 209 161 133 105 291 1.3.3

54 46 32 24 21 20 22 14 8 30 12.5

14 19 10 6 3 2 3 3 — 3 9 .8 1

188 229 154 125 85 110 82 68 44 126 12.8 ! :

280 272 191 153 120 102 74 70 36 113 12.0 1

12.8 10 9.3 6.4 2.9 3.3 2.6 1.2 1.2 2.3 11 .2 -

12.1 10.3 • 7.4 4.0 2.2 2.3 1.6 1.2 .7 1.1 10 .5
'

12.6 11.6 7.2 2.7 5.3 3.8 3.4 1.8 1.3 2.9 11.5

1 3 1 — — — — — — — 8.6

4 1 3 2 — — 1 — — — 10.0
• 2 4 4 3 1 — — — — 12.3

7 4 3 4 2 1 2 — — -r— 12.5
6 4 2 2 — 2 3 1 2 3 12.5

7 8 9 —

•

— 4 5 1 2 — 12.5

4 1 6 1 2 4 — 2 2 2 15.0

1 4 1 2 1 3 1 3 1 9 18.0

Median Scores

Source Date Speed
% Of

Accuracy

Salt Lake City, Utah - 11.8 83
New Orleans, La. 4-B (colored) May 1916 12.0 80
New Orleans, La. 4-A (colored) May 1916 10.6 80
Durban, So. Africa (white) — — —
Natal, So. Africa (native) — — —
Houghton, Mich. 8-B Nov. 1913 11.5 63
Houghton, Mich. 8-

A

Nov. 1913 13.0 57
Houghton, Mich. 8-B June 1914 13.3 85
Houghton, Mich. 8-A June 1914 13.5 84
Houghton, Mich. 8-B Oct. 1914 11.7 79
Houghton, Mich. 8-A Oct. 1914 12.7 73
Pittsburg, Pa. Mar. 1914 13.6 88
Homestead, Pa. Sept. 1915 10.0 89
Canisteo, N. Y. — —
Tippecanoe City, Ohio Mar. 1915 10.5 93
Kent, Ohio Oct. 1914 13.0 88
Hinckley, 111. May 1915 12.0 80
Peru, Neb. April 1914 10.2 55
Nash, Okla. Jan. 1914 13.0 .5

Toole, Utah Dec. 1914 11.0 67
Windsor, Col. Sept. 1915 11.0 95
Mishawaukee, Ind. Dec. 1914 10.9 76
Eveleth, Minn. Mar. 1915 13.0 80
Kansas City, Mo.

(Practice Group)

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after
repeated tests during several
years; other scores are returns
from the first test ever given.
Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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TABLE
GRADE 8. MULTIPLICATION SPEED

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G 2 4 14 16 27
2 G — — — — — — — 4 6 4 11

3 G — — — — — — 1 13 38 74 72
4 B — — — — — — — 1 7 25 36
5 S — — — — — — — 1 4 6 20
6 N — — — — — — — 1 3 10 15

7 B — — 2 7 16 38 132 161 233 365 437
8 K
9 D — — — — 4 7 17 14 20 48 57
10 S 1 — — 2 3 7 21 100 21 16 9
11 I — — — 2 15 23 52 26 123 144 237
12 I 2 1 1 5 13 36 81 147 183 214 272
13 I — — — .9 .8 3.3 7.6 10.1 10.7 13.1 14.9

14 K .1 .1 .5 .3 1.9 .4 .9 10 11.7 12.8 13.2

15 K — .07 .07 .3 1.6 2.9 5.3 7.1 9.8 11.5 12.8

16 M — — — — 2 7 6 8 1 — 2
17 N — — — — — 2 1 3 5 8 6
18 P — — 2 — — — — 1 3 3 5
19 I

— — — — — — 1 2 4 6 7
20 O — — — — — — 1 3 3 6 10
21 M — — — — — — — 1 6 10 13
22 I

23 M
1 2

Scores adopted: June Median Speed, 11.5 examples; Standard, 11.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 11.0 128 _
2 G “ “ “ 1914-15 10.6 41 1177
3 G 11 “ “ 1913-14 10.4 309 —
4 B Boston May 1915 11.6 187 —
5 S Seattle May 1916 11.7 98 —
6 N New Orleans white “ “ May 1916 11.7 94 —
7 B Boston Individual May 1915 11.4 — 3092
8 K Kansas City May 1915 — — —
9 D Detroit May 1916 11.3 — 391

10 S Santa Clara Co. 1916 7.5 — 139
11 I Iowa State 1915 11.6 — 1655
12 I Iowa State 1916 11.5 — 2244
13 I Indiana State Individual 1914 10.2 — 1647
14 K Kansas State Jan. 1915 10.9 — 1524
15 K Kansas State May 1915 10.9 — 1596

16 M Missouri 1916 6.7 1 26
17 N New York 1916 9.9 1 35
18 P Pennsylvania 1916 10.6 1 23
19 I Illinois 1916 10.6 1 33
20 0 Ohio 1916 10.7 1 39
21 M Massachusetts 1916 10.7 1 52
22 I Illinois 1916 13.3 1 19

23 M Minnesota 1916 17.8 1 18

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XXXVII
GRADE 8MULTIPLICATION. SPEED.

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

32 18 8 2 4 1 11.0

6 5 4 1 — — • — — — — 10.6

55 35 11 8 1 — 1 — — — 10.4

39 39 26 8 5 — — — 1 — 11.6

26 21 15 3 1 1 — — — — 11.7

26 14 11 8 1 3 1 1 — — 11.7

400 354 272 222 189 80 73 46 24 41 11.4

46 35 35 31 23 17 7 15 3 12 11.0

11 6 5 2 4 2 2 1 — — 7.5

225 202 157 106 96 48 41 30 24 30 11.6

314 245 187 163 116 84 65 49 28 38 11.5

12.3 9 6.6 10.6 2.9 1.6 .8 .2 .8 3.1 10.2

11.3 7.4 6.0 3.9 2.2 1.5 1.3 .7 .7 .8 10.9

13.8 8.8 7.9 5.8 3.9 2.7 2.1 1.7 .5 1.3 10.9

6.7

4 1 3 1 — 1 — — — — 9.9
1 4 1 2 — 1 — — — — 10.6

2 5 1 1 2 — 2 — — — 10.6

5 2 2 4 1 1 1 — — — 10.7

7 7 4 3 1 — — — — — 10.7

4 2 3 3 1 1 1 — 1 — 13.3

2 1 2 1 4 3 2 3 17.8

Median Scores

Source Date Speed
% Of

Accuracy

Salt Lake City, Utah 10.8 77
New Orleans, La. 4-B (colored) May 1916 10.0 80
New Orleans, La. 4-A (colored) May 1916 10.5 75
Durban, So. Africa (white) — — —
Natal, So. Africa (native) — — —
Houghton, Mich. 8-B Nov. 1913 9.4 47
Houghton, Mich. 8-A Nov. 1913 10.5 50
Houghton, Mich. 8-B June 1914 10.9 75
Houghton, Mich. 8-A June 1914 11.5 72
Houghton, Mich. 8-B Oct. 1014 9.8 60
Houghton, Mich. 8-A Oct. 1914 10.5 62
Pittsburg, Pa. Mar. 1914 10.0 83
Homestead, Pa. Sept, 1915 7.5 72
Canisteo, N. Y. — — —
Tippecanoe City, Ohio Mar. 1915 8.9 78
Kent, Ohio Oct. 1914 11.2 74
Hinckley, 111. May 1915 12.0 76
Peru, Neb. April 1914 9.0 59
Nash, Okla. Jan. 1914 12.7 37
Toole, Utah Dec. 1914 9.8 66
Windsor, Col. Sept. 1915 10.0 85
Mishawaka, Ind. Dec. 1914 9.7 67
Eveleth, Minn. Mar. 1915 13.0 70
Kansas City, Mo.

(Practice Group)

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after

repeated tests during several

years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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ACCURACY

AND

EFFICIENCY

TABLE XXXVIII.

GRADE 8.
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Source

Character

General

Class

Median

Boston Seattle

'

“

New

Orleans

“

“

General

Individual

Boston
Kansas

City

Detroit

Santa

Clara

Co.

Iowa

State

Iowa

State

Indiana
Kansas

State

Kansas

State

Missouri

Individual

New

York

Pennsylvania

Illinois

Ohio

Massachusetts

Illinois

Minnesota
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GRADE 8 DIVISION SPEED

TABLE

Distribution of Class Medians or Individual Scores for

Key 0 l 2 3 4 5 6 7 8 9 10

*1 G 3 3 13 12 24 21
2 G — — -

—

— — —

-

— 5 8 5 5
3 G — — — — —

-

1 12 30 56 33 52
4 B — — — — — — 1 3 14 19 24
5 S — — — — — — — 4 5 9 12
6 N — — — — — — 1 6 13 12 18

7 B
8 K
9 D

5 3 5 9 57 96 150 170 289 209 302

4 3 8 18 20 37 32 39
10 S — 2 3 3 11 15 17 17 22 10 10
11 I — — 7 17 34 51 84 86 152 115 171
12 I 1 2 9 35 77 94 118 172 243 204 225
13 I .2 .1 .5 2.1 4.4 2.9 4.8 10.3 10.4 8.8 9.7

14 K 1.0 .04 1.2 3.2 5.5 10.9 10.2 9.2 14.2 9.1 8.9

15 K — .07 .5 1.4 4.3 6.3 7.5 6.3 13.3 9.7 8.4

16 1 — 1 — 1 4 16 5 5 1 2 3
17 N — — — 1 6 3 2 4 7 2 3
18 N — — — — — — 2 2 1 — 2
19 M — — — — 1 1 1 2 2 3 5
20 M — — — — — — 2 1 5 3 7
21 M — -—

-

— — — 1 1 5 8 7 9
22 P — — — —: — .

—

— 1 2 1 2
23 N 3 2 2

Scores adopted: June Median Speed, 10.7 examples; Standard, 11.0 examples.

Key Source Character Date Median
Score

Total
Number
Classes

Total
Number

of
Children

1 G General Class Medians June 1916 10.4 128 3789
2 G “ “ 1914-15 10.6 41 1177

3 G “ “ “ 1913-14 10.4 307 —
4 B Boston May 1915 12.2 187 —
5 S Seattle

“ May 1916 12.0 98 —
6 N New Orleans white “ “ May 1916 10.8 93 —
7 B Boston Individual May 1915 12.0 — 3092
8 K Kansas City

“ May 1915 — — —
9 D Detroit

“ May 1916 12.2 — 390
10 S Santa Clara County 1916 7.0 — 138
11 I Iowa State

“ 1915 11.9 — 1679
12 I Iowa State 1916 10.8 — 2247
13 I Indiana State V 1914 10.6 — 1646
14 K Kansas State Jan. 1915 8.6 — 1501

15 K Kansas State May 1915 10.9 — 1393
16 I Illinois Individual 1916 5.8 1 38

17 N New York 1916 8.1 1 34
18 N New Jersey 1916 10.5 1 11

19 M
,
Maine 1916 10.2 1 22

20 M Minnesota 1916 10.4 1 27

21 M Massachusetts 1916 10.4 1 52

22 P Pennsylvania 1916 13.0 1 26
23 N New Jersey 1916 16.1 1 41

*1 G means “General Tabulation” as shown in table on lower half of page. See
also page 50.
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XL
DIVISION. SPEED. GRADE 8

Number of Examples Attempted A & B Classes Combined

11 12 13 14 15 16 17 18 19 20 or over
Median
Score

18 13 12 5 3 1 10.4

7 9 1 1 — — — — — — 10.6

39 37 30 8 7 1 — 1 — — 10.4

22 46 29 16 7 5 — — — 1 12.2

18 30 13 6 1 — — — — — 12.0

13 17 8 3 1 — — — — 1 10.8

236 440 332 146 170 190 67 75 61 80 12.0

24 53 41 24 21 30 14 8 5 9 12.2

6 8 7 1 4 1 1 — — — 7.0

129 188 167 85 130 114 48 37 19 45 11.9

163 220 183 96 127 122 52 38 24 42 10.8
7.5 10.1 7.7 5.2 6.1 4.1 2.2 1.5 .6 1.2 10.6
6.0 8.4 4.7 1.7 1.6 1.3 .05 .03 .02 .03 8.6
6.0 12.5 7.0 4.2 3.9 3.1 1.8 1.0 1.2 1.3 10.9

5.8
2 2 1 — 1 — — — — — 8.1— 2 1 — 1 — — — — — 10.5
1 2 3 1 — — — — — — 10.2
3 1 3 .

—

2 — — — — — 10.4
7 8 3 1 1 1 — — — — 10.4
4 3 — 3 3 6 — — — 1 13.0
4 4 1 2 2 6 3 3 9 16.1

Median Scores

Source Date Speed
%of

Accuracy

Salt Lake City, Utah 10.3 92
New Orleans, La. 4-B (colored) May 1916 9.0 85
New Orleans, La. 4-A (colored) May 1916 8.4 87
Durban, So. Africa (white) — — —
Natal, So. Africa (native) — — —
Houghton, Mich. 8-B Nov. 1913 8.5 67
Houghton, Mich. 8-A Nov. 1913 10.0 64
Houghton, Mich. 8-B June 1914 10.3 87
Houghton, Mich. 8-A June 1914 12.7 77
Houghton, Mich. 8-B Oct. 1914 10.2 78
Houghton, Mich. 8-A Oct. 1914 11.0 78
Pittsburg, Pa. Mar. 1914 10.8 93
Homestead, Pa. Sept. 1915 9.1 95
Canisteo, N. Y.
Tippecanoe City, Ohio Mar. 1915 8.8 100
Kent, Ohio Oct. 1914 11.7 79
Hincldey, 111. May 1915 12.0 92
Peru, Neb. April 1914 6.8 88
Nash, Okla. Jan. 1914 10.0 75
Toole, Utah
Windsor, Col.

Dec. 1914 7.7 71
Sept. 1915 9.0 90

Mishawaka, Ind. Dec. 1914 9.7 67
Eveleth, Minn.>
Kansas City, Mo.
[ ](Practice Group)

Mar. 1915 10.6 80

WARNING
Comparisons from city to city

are to be made with extreme
caution. Not only are results

affected by the personality of

the examiner, by the conditions
under which the tests are given,

by the care used in scoring and
tabulating, but many other
factors also influence scores. In
some cities every school and
child has been tested; in other
cities, only certain selected
schools. Some of the results

represent achievements after

repeated tests during several
years; other scores are returns
from the first test ever given.

Some cities have nine grades in

the elementary schools, some
but seven.
Everyone should take pains

to give and score the tests under
standard conditions but at
best one should expect to get
from city-to-city comparisons,
only conclusions as to the nature
and amount of relative pro-
gress and not judgments as to
absolute achievements.
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